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ABSTRACT
Background
Pain measurement is a challenging task in most populations, but individuals 
with intellectual and developmental disabilities (IDD) display specific barriers to 
adequate pain evaluation, since they cannot give valid self-reports. Despite enhanced 
interest in manifestations of pain in adults with IDD in recent years, the characteristics 
of pain behavior in this group have scarcely been examined. 
Aims
The aim of this thesis was to develop a clinical tool for assessing pain 
behaviors in adults with intellectual and developmental disabilities (IDD), to test the 
scale in respect to reliability and validity, and to test its clinical applicability in a 
painful situation with the research population.
Population
A total of 266 adults (mean age: 42.2 years) with different levels of IDD, 
living in community and residential centers were included in the study.
Method
In Paper I the Non-Communicating Children’s Pain Checklist (NCCPC) and 
the Facial Action Coding System (FACS)'s ability to capture pain behavior in adults 
with IDD was examined. All participants were videotaped before and during an 
annual influenza vaccination, and scored using the NCCPC and FACS on both 
occasions. In Paper II based on scores from the video uptakes, the sensitivity to pain 
of each test item of the NCCPC (total of 27 items) was examined by Signed rank test, 
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and contribution of each item to internal consistency was examined by Cronbach’s 
alpha.  Sensitivity to change of the total scale by Standardized Response Mean (SRM) 
was evaluated. Thirteen items were excluded from the original NCCPC scale while 
four new items were added, making a modified scale named the Non-Communicating 
Adults' Pain Checklist (NCAPC). The internal consistency and sensitivity of the scale 
was reexamined after the reduction of items. 
In Paper III intra- and interrater reliability of the NCAPC were investigated 
on video vignettes. Intrarater reliability was evaluated by the first author on a group of 
50 randomly selected individuals. Interrater reliability was investigated in two stages. 
In the initial step different groups of health care workers (caregivers, nurses, case 
managers, and therapists), each including five raters, viewed a sample of 12 adult 
participants with IDD (3 at each level of IDD), who were extracted from the 
population sample. In the second stage 3 participants from each of the groups showing 
high interrater reliability (caregivers and therapists) evaluated interrater reliability in a 
randomly selected group of 40 individuals.
In paper IV the NCAPC's was examined in clinical settings for internal 
consistency, validity and clinical usability. To achieve these aims 58 adults at all 
levels of IDD, receiving dental hygiene treatment, were observed for pain behavior, 
before and during dental hygienist treatment, using the NCAPC. The results were 
compared with scores of the same participants during an influenza injection.
Results
The results from paper I suggested that The NCCPC was superior to the 
FACS in capturing pain behavior in adults with IDD and was sensitive to pain 
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behaviors at all levels of IDD, and development of a new scale was continued with 
NCCPC.  
In paper II The scale was named the Non-Communicating Adults Pain 
Checklist-Revised (NCAPC). All items remaining in the modified scale were found to 
show Sensitivity to pain (P<0.05) and high internal consistency (α=0.773) was 
demonstrated. Large sensitivity to pain at all levels of IDD was shown (SRM 1.20-
2.07). The NCAPC was found to demonstrate better measurement properties than the 
NCCPC-R in the target population. 
In paper III intrarater reliability was found at 0.94. Interrater reliability was 
very high in caregivers, physical- and occupational therapists, and was found at 0.91 
and 0.92, correspondingly.
Results of paper IV show that the NCAPC was affective in assessing pain 
behaviors in a clinical setting. The scale showed satisfactory internal consistency, was 
able to differentiate between pain and non-pain situations and different pain 
experiences (influenza injection, dental hygienist treatment). 
Discussion
Findings from Paper I showed that the NCCPC should be used as a basis to 
further development of a pain assessment tool for adults with IDD. Other findings 
suggested that some pain behaviors were commonly observed in adults, but not 
sufficiently captured by the NCCPC. Therefore there seemed to be a need to adapt the 
NCCPC to the adult IDD population. In paper II it was established that the NCAPC 
was showing better psychometric properties than NCCPC in adults with IDD. In 
paper III we concluded that the NCAPC have been found to hold high intra- as well 
as inter-rater reliability values. In paper IV The NCAPC was found a valid and 
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reliable tool, and the authors concluded that it can be used clinically to detect acute 
pain behaviors of individuals at all levels of IDD at different settings by different 
health care workers, and during various pain experiences. 
Summation
The procedure that was performed in the present thesis has led to the 
construction of a pain behavior evaluation scale for adults with intellectual disability, 
showing good measurement properties that allow the use of this tool in clinical 
settings. 
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1.    INTRODUCTION 
1.1. Intellectual and developmental disability 
1.1.1. Definitions 
Developmental disabilities (DD) are defined as severe chronic mental or 
physical disabilities that are manifested before a person reaches 18 years of age 
(Developmental Disabilities Assistance and Bill of Rights Act, 2000). These 
disabilities are likely to continue indefinitely and result in substantial functional 
limitations in three or more of the following areas: self-care, receptive and expressive 
language, learning, mobility, self-direction, capacity for independent living, and
economic self-sufficiency.  
Individuals with intellectual and developmental disability (IDD) constitute a 
subset of persons with DD who have below-average general intellectual functioning, 
as measured through standardized general aptitude evaluation tools, such as the 
Wechsler Intelligence Scales or the Stanford-Binet Intelligence Scales. IDD can be 
identified if it is accompanied by two or more deficits in adaptive behavior used for 
everyday living (e.g. communication, self-care, home living, social skills, community 
use, self-direction, health and safety, functional, academics, leisure, and work), as 
determined by a structured evaluation tool such as the Vineland Adaptive Behavior 
Scales (Developmental Disabilities Assistance and Bill of Rights Act, 2000; 
Individuals with Disabilities Education Act, 1992). Individuals with IDD comprise 
approximately two and a half percent of the general population (Krahn et al., 2006) 
and are divided into four subgroups according to their level of IDD. 
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1.1.2. Levels of IDD 
In recent years, a significant trend has emerged in regard to the classification 
of intellectual disability. Traditionally, classification systems have revolved primarily 
around the range of Intelligence Quotient (IQ) scores (see figure 1) presented by 
people at two or more standard deviations below the mean of the general population 
(IQ 100± S.D. 15). The most common such classification scheme involves grouping 
people into one of four subgroups based on their IQ scores: mild (69 to 55), moderate 
(54 to 40), severe (39 to 25), and profound (below 25).
In 2002, the classification manual of the American Association for Intellectual 
and Developmental Disability (AAIDD, recently changed from the American 
Association for Mental Retardation - AAMR) suggested four levels of support 
intensities: intermittent, limited, extensive, and pervasive (Luckasson et al., 2002). 
These support intensities are not correlated in line with the IQ levels of mental 
retardation (mild, moderate, severe, and profound). Although traditional classification 
857055 100 115 130 145
Figure 1 – Distribution of intelligence quotations in the general population 
I.Q. scores
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systems are still in use, there is no consensus as to the best way to classify people 
within this population or as to whether a change in classification is useful or even 
necessary. Therefore, in the present research, we divided and related to the 
participants with IDD in subgroups according to their intellectual abilities.
In addition, there is some controversy regarding the term used to describe this 
population. Although the term 'mental retardation' is still valuable for diagnostic 
purposes, it is sometimes used synonymously with several other terms in the 
literature, such as 'cognitive impairment' (CI), 'neurological impairment' (NI), 
'developmental disability' (DD), and 'intellectual and developmental disability' (IDD). 
The term IDD is preferred for several reasons and is employed by the World Health 
Organization (WHO, 2002) and the International Association for the Scientific Study 
of Intellectual Disabilities (IASSID), which is a sister organization of the AAIDD. 
Furthermore, the term is used in a number of journal names, all with clear links to 
'mental retardation.' Thus, the term IDD will be used to define the participants in the 
present research. 
1.1.3. Health status of individuals with IDD 
Persons with IDD often have multiple and sometimes complicated medical 
problems (Prater & Zylstra, 2006). In fact, a number of studies have documented 
substantially higher rates of both chronic and acute medical conditions in people with 
IDD as compared to the general population (Cooper, 1998). Miniham and Dean 
(1990) and Miniham et al. (1993) reported that 99% of individuals with IDD in a state 
institution had at least one chronic medical condition requiring regular follow-up 
(e.g., cardiac conditions, diabetes, ulcers, chronic otitis media, recurrent pneumonia, 
and progressive renal failure). Janicki et al. (1999) found that 49% of people with 
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IDD admitted to hospitals had a visual impairment, 27% had a hearing impairment, 
and over 50% were obese. Likewise, Beange et al. (1995) found that people with IDD 
had increased cardiovascular risk factors and higher rates of medical consultations 
and hospital admissions than the general population, with 4.5 medical disorders per 
person on average.
The medical problems diagnosed in this population are diverse, ranging from 
limb contractures and scoliosis (Berven & Bradford, 2002; Thacker et al., 2002) to 
spasticity (Pfister et al., 2003) and osteoporosis, particularly among non-weight-
bearing patients (Henderson et al., 2002; Tyler, Snyder, & Zyzanski, 2000). Persons 
with IDD often suffer from a host of behavioral and psychiatric problems as well 
(Prater & Zylstra, 2006).  These findings highlight the need for intense and 
specifically tailored medical coverage for individuals with IDD. However, as a 
minority group largely lacking empowerment and advocacy, they are constantly 
challenged by unmet health care needs. Several investigations (Beange et al., 1995; 
Fisher, 2004; Kerr et al., 1996; Whitfield et al., 1996) have suggested that the health 
mismanagement of this population has a severe impact on mortality (Bittles et al., 
2002; Durvasula & Beange, 2001; Hollins et al., 1998); morbidity (Beange et al., 
1995; Janicki et al., 1999); and quality of life (Hensel et al., 2002).
The present research will address the issue of pain in IDD, and we assume that 
there is a similar disparity in pain assessment and management for this population as 
there is in other health care issues. Indeed, recent findings support our assumption and 
show that the IDD population receives reduced levels of post-surgery analgesics as 
compared to control groups (Gauthier, Finley, & McGrath, 1998). Moreover, 
mistreatment of individuals with IDD has been found to delay diagnosis and 
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management of painful medical conditions, causing setbacks in hospitalization and 
even death (Carter & Jancar, 1984; Mata, 1960; Roy & Simon, 1987). 
1.2. Pain 
1.2.1. Introduction
Pain is referred to by the International Association for the Study of Pain 
(IASP) as “an unpleasant sensory or emotional experience associated with actual or 
potential tissue damage or described in terms of such damage” (Latham & Davis, 
1994). Pain can have a negative effect on the individual’s functional ability, mobility, 
emotional status, ability to work, interpersonal relationships, and social activities, 
leading to increased use of health care services and an accompanying increase in 
health care costs (Merskey & Bogduk, 1992). This situation is worsened when the 
individual suffering from pain cannot voice discomfort, as in the very young, the very 
old, and persons with IDD. Unequal access to pain relief and failure to treat pain is 
viewed as poor medicine, unethical practice, and an abrogation of fundamental human 
rights (Brennan, et al., 2007).
1.2.2. Types of pain 
There are different types of pain, including chronic pain, pain associated with 
terminal illness, acute pain, and procedure-related pain (American Academy of 
Pediatrics, 2001).
Chronic pain
Chronic pain is defined as pain lasting longer than the expected healing 
time (3-6 months) (Mersky & Bogduk, 1994). Research into chronic pain 
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management for people with IDD is currently limited. The evidence base consists 
predominantly of studies assessing chronic pain through behavioral techniques for 
children (Allen, et al., 2002) and multidisciplinary programs for adults (Guzman et 
al., 2002).
Pain associated with terminal illness
Terminal illness is defined as an illness that cannot be cured by means of 
current medical technology and generally leads to death (Turk & Feldman, 1992). At
this stage in life, the physician implements medical methods, including pain relief 
medication, with the intent of prolonging life as well as improving the patient’s 
quality of life and well-being (Bonica, 1979). The complexity of managing the pain 
associated with terminal illness stems from its interaction with other common 
symptoms of terminal illness, such as fatigue, weakness, dyspnea, nausea, and 
constipation, as well as anxiety, fear, and sleep deprivation. This type of pain will not 
be the issue of the present investigation.
Acute pain
Acute pain is defined as pain that is continually changing and transient. It is 
accompanied by a high level of emotional and autonomic nervous system arousal and 
is usually associated with tissue pathology or surgery (American Pain Society, 2003; 
Melzack & Wall, 2003). Acute pain assessment is complex and requires consideration 
of individual pain perception, psychological and developmental factors, and potential 
severity of the specific types of pain experienced (McGrath & Brigham, 1992). 
Procedural pain
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Procedural pain is defined as pain caused by different medical procedures or 
examinations (Halimaa, 2003). The complexity of factors involved in acute pain 
perception and reaction (McGrath & Brigham, 1992) have an even greater impact in 
the case of procedural pain. Such factors frequently induces anxiety and distress 
(Carrougher et al., 2006) and involve a degree of anticipation that can compound 
patients’ distress, especially if they have had “bad” past experiences (Von Baeyer et 
al., 2004). Individuals with such chronic diseases as IDD are likely to undergo more 
medical tests and treatments than individuals without unique medical conditions. 
Therefore, it is reasonable to assume that their exposure to procedural pain will also 
be higher over the course of their lifetime.  
Influenza injection, which is the focus of the present investigation, belongs to 
a group of pain stimuli called needle pain. This type of pain is the most common type 
of procedural pain and has been found to cause considerable distress in children 
(Fradet et al., 1990). It was found that more than 50% of children and adolescents 
who undergo venipuncture for routine blood sampling, experience moderate to severe 
levels of distress or pain ((Fradet et al., 1990). The evidence shows that fear of a 
painful procedure causes anticipatory anxiety, which in turn increases the likelihood 
of experiencing more pain and distress during the actual procedures (Blount et al., 
2006).
Yet, the findings on reactions to procedural pain at different ages are unclear. 
On the one hand, the fear and pain experienced during medical procedures in 
childhood are found to be predictive of fear and pain during medical procedures and 
avoidance of medical care during young adulthood (Pate et al., 1996). Other 
emotional factors, such as elevated anxiety, anger, and low mood, have been found to 
confound the perception of pain during medical procedures (McGrath, 1994) and may 
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also render subsequent procedures and pain management more difficult (Frank et al., 
1995).  On the other hand, younger children are typically found to report greater 
levels of pain intensity and unpleasantness from needles than older children 
(Goodenough et al., 1997; Goodenough et al., 1999). This may indicate a trend 
towards a reduction in the impact of psychological elements with growing age and 
exposure to routine procedures, thereby minimizing their effect in the adult 
population. However, no data could be found to shed light on the pain reaction during 
medical procedures among adults with IDD, and further in-depth research is needed to 
fully understand this complex phenomenon in this unique population.  
1.2.3. Pain in individuals with IDD 
The prevalence of pain in the IDD population is unclear, mainly due to 
communication problems that make the recognition of pain difficult (Reid et al., 
2003). People with IDD are vulnerable to the same range of pain-inflicting procedures 
as the non-IDD adult population, but in addition they are also vulnerable to 
experiencing pain from falls, leg braces, and ill-fitting wheelchairs (Regnard et al., 
2003). A study investigating the frequency, duration, intensity, and location of pain, 
as well as the interference of pain with activities, in adults with cerebral palsy (CP) 
and IDD, found that pain was a significant problem for the majority of participants 
(Schwartz et al., 1999). Of the 93 participants (with an average age of 38), the 
majority had quadriplegia (84%)1 and were non-ambulatory (94%). One or more areas 
of chronic pain (minimum of three months’ duration) was reported by 67% of the 
participants, and 53% experienced moderate to severe pain on an almost daily basis. 
Lower-extremity pain (66%) and back pain (63%) were the most common complaints. 
1 CP affecting all four limbs
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The duration of pain ranged from a mean of 7.5 years for upper-extremity pain to a 
mean of 20 years for hip or buttock pain. Likewise, McGrath et al. (2000) investigated 
the pain experience of 64 children with IDD and found that they suffered pain on a 
regular basis, with 83% suffering constant pain at a level higher than 3 on a 10-point 
scale. 
Thus, the accumulating evidence suggests that individuals with IDD suffer 
from more pain incidents than the general population and can be considered as a 
population at risk in regards to pain. Most researchers recommend that additional 
research is needed to carefully examine how pain can be better managed in people 
with IDD and multiple disabilities (Schwartz et al., 1999).  However, it is clear that 
better pain management should start with proper pain evaluation and that it is 
essential for the clinician to use reliable evaluation tools to initiate the pain 
assessment and intervention processes.  
1.3. PAIN ASSESSMENT 
Pain is a subjective and multidimensional phenomenon (Abu-Saad, 2000). It 
can be assessed using a variety of modalities, including self-report, behavioral 
observation, or physiological measures, depending on the individual client and his or 
her communication capabilities. The adequacy of pain assessment through different 
modalities will be presented and discussed in the next paragraph within the context of 
the research population.
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1.3.1. Self-report
Given that pain is a subjective experience, ‘self-report’ is usually considered 
to be the criterion standard or the “gold standard” in pain assessment (McCaffery & 
Beebe, 1989). Therefore it is not surprising that 90% of research projects published in 
PAIN journal were using self reports' based measures (Craig, 1989). There are many 
psychometric instruments available that translate the subjective experiences of 
patients into meaningful data which can be used to assist health care providers with 
pain diagnosis and treatment. Simple pain assessment tools, such as the Visual 
Analogue Scale (VAS), the Numeric Rating Scale (NRS), and the Verbal Descriptor 
Scale (VDS), are uni-dimensional and refer only to intensity of pain. There are also 
multidimensional tools, such as the McGill Pain Questionnaire (MPQ; Melzack, 
1975) and the Multidimensional Pain Inventory (MPI; Kerns et al., 1985).
Yet, self-report scales can only be used in individuals old enough or 
cognitively competent to provide valid information regarding location, quality, 
intensity, and tolerability of the painful experience (American Academy of Pediatrics 
& American Pain Society, 2001; Johnston, 1998). Even individuals with mild or 
moderate levels of IDD were found unable to submit reliable self-reports regarding 
pain experience (Abu-Saad, 2000; Devies & Evans, 2001; Fanurik et al., 1998; 
Hadden & Von Baeyer, 2002). Therefore, such instruments may be inadequate and 
ineffective for individuals who use non-conventional forms of communication or who 
lack the cognitive sophistication to convert their internal experiences into a 
conventional, standardized expressed language.
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1.3.2. Physiological pain assessment 
There are a number of physiological measures of pain in use, including vagal 
tone (Gunnar et al., 1995), heart rate (Cohen et al., 1999), blood pressure (Marchette 
et al., 1991), salivary amylase activity (Yamaguchi et al., 2006), and intracranial 
pressure (Stevens & Johnson, 1994). Although physiological measures may be viewed 
as free of response bias and therefore more conducive to objectivity, no single 
physiological index has been shown to be ideal and specific enough for measuring 
pain. In fact, many physiological measures vary not only in accordance with the level 
of pain, but also in accordance with emotional states, temperature in the environment, 
body movement, and other extraneous factors. Furthermore, some of the measures are 
invasive and therefore introduce discomfort that might further exacerbate the distress 
and pain experience.  
Finally, physiological instruments can be impractical in terms of the time and 
costs associated with their use, especially when considering the existing conditions in 
institutions for individuals with IDD. The American Academy of Pediatrics and the 
American Pain Society (2001) have stated that physiological measures should 
generally be conceived as measures that reflect stress reactions during acute pain and 
are usually only tenuously correlated with self-reports of pain. In light of these 
limitations, physiological measures were not considered for use in the present 
investigation.
1.3.3. Behavioral pain assessment 
Individuals with cognitive and verbal deficits may be unable to describe their 
feelings of pain or physical discomfort in a conventional manner (Abu Saad, 2000), 
thus rendering valid self-report as infeasible. In such cases, observation of behavior 
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can be used as an acceptable alternative (McGrath, 1998; McGrath et al., 1985; 
Stevens, 1998). Behavioral indicators, such as facial expressions, crying and body 
movements, are used to estimate the presence and intensity of pain in nonverbal or 
preverbal children (Lawrence et al., 1993; Hunt et al., 2004), as well as in elderly 
persons with cognitive impairment (Husebo et al., 2007; Kaasalainen, 2007). 
Behavioral pain measures have been successfully used in the past to assess individuals 
with IDD (Hadjistavropoulos et al., 2001) and were therefore chosen as the preferred 
method of pain assessment for the present investigation.
1.4. PAIN ASSESSMENT IN INDIVIDUALS WITH IDD  
1.4.1. The importance of pain assessment for individuals with IDD 
Assessing pain in individuals with IDD is a challenging task and can become 
extremely difficult at the levels of severe and profound IDD, the ability to verbally 
communicate pain experience being severely compromised (Lachapelle et al., 1999). 
Without objective assessment, pain can be misinterpreted or underestimated, which 
might lead to inadequate management and undermine quality of life (Malviya et al., 
2001).
Very few studies on pain in individuals with IDD have been published. 
Available findings suggest that pain in people with severe intellectual disability is 
common, yet rarely actively treated (Stallard et al., 2001). Studies in this field also 
indicate that people with IDD have 2.5 times more health problems than people 
without IDD (Van Schrojenstein et al., 2000). Individuals with severe or profound 
levels of IDD are more likely to have additional disabling conditions or multiple 
complex medical problems coupled with communication difficulties. Such medical 
problems, whether directly or indirectly linked to the disability, often necessitate 
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painful procedures, including physical therapy treatments and various medical 
interventions. Recent data reveals that “sick days” in this population were associated 
with higher levels of pain and discomfort than “well days” (Carr et al., 2007) and that 
people with severe cognitive impairments and low communication abilities are likely 
to experience the most pain over time (Breau et al., 2003).  
The current situation puts individuals with IDD at a constant impediment to 
their quality of life, and therefore there is an urgent need to develop proper pain 
measures for this population. Yet, there are some objective difficulties in assessing 
pain in this population. 
1.4.2. The complexity of assessing pain in individuals with IDD 
Given the constant hindrance of pain to quality of life among individuals with 
IDD, there is an urgent need to develop a proper pain assessment tool for this 
population. However, the scientific world has lagged behind when it comes to pain 
assessment in individuals with IDD, and there are several reasons for this situation. 
First, many individuals with IDD have neurological problems that may affect their 
ability to comprehend and effectively communicate pain, thus complicating 
evaluation of the qualitative and quantitative aspects of their pain experience 
(Oberlander et al., 1999). Typical cognitive difficulties among this population involve 
abstract thinking and spatial orientation. Therefore, individuals with IDD may be 
unable to give valid reports of the features of their pain sensation, such as location, 
intensity, or quality of their pain. They may not be able to respond to questions about 
their pain or they may respond in a way that is not meaningful to caregivers (Breau et 
al., 2004). These circumstances make pain measurement in these patients highly 
difficult or in some cases impossible (Mafrica et al., 2006). Thus, due to this reduced 
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ability to verbally communicate pain, the gold standard of pain assessment, namely 
self-report, cannot be used with this population.
Second, individuals with IDD often have multiple handicaps and form an 
extremely heterogeneous group in terms of functional and behavioral repertoires. 
Functional limitations, such as paralysis and inability to move, may also mask 
expressions of pain (McGrath et al., 1998). To further complicate the issue of unclear 
communicative signals, challenging behaviors such as aggression, self-injury, and 
tantrums can be observed in this population (Carr et al., 2007). Such behaviors have 
been connected with painful medical problems (de Lissovoy, 1962; Hart et al., 1984), 
but can also mask pain in individuals with IDD (Clements, )1992 . This makes it 
difficult to ascertain whether the behavior is attributable to pain or another source of 
distress or whether it is simply part of the individual’s regular aberrant behavior.
Third, behavioral indicators of pain in the general population, such as facial 
grimaces, groaning, or altered sleep patterns (Bodfish et al., 2001), may well appear in 
individuals with IDD at times when they are not in pain (McGrath et al., 1998). It is 
therefore not surprising that such behaviors are attributed to the intellectual level of 
the individual rather than to pain (Mason & Scior, 2004), probably resulting in under-
diagnosing of pain.
Finally, assessing and managing pain in people with IDD can be complicated 
by the effects of medication (Turk & Melzack, 2001), as well as the lack of 
appropriate pain assessment tools. Despite the increased research attention focused on 
expressive behavior related to pain in individuals with IDD (Carter et al., 2002; 
Donoven, 2002; Fanurik et al., 1999; Hadden & von Baeyer, 2002; Oberlander & 
O’Donnell, 2001; Stallard et al., 2001; Stallard et al., 2002a), research on this topic is 
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still scarce and there are but few pain assessment scales available for use in this 
specific population.
1.4.3. Existing pain scales 
Several scales for pain assessment in individuals with IDD have been 
developed, the majority over recent years mostly for the pediatric population. One 
scale was developed for the general population, but has been used for individuals with 
IDD in the past. The following scales are ordered chronologically and their main 
features are summarized in appendix 8.7.
1) The Facial Action Coding System (FACS; Ekman & Friesen, 1978): The FACS 
is a list of facial actions (action units – AUs) based on movements of specific muscles 
or groups of muscles in the face. FACS was repeatedly found to be highly reliable by 
Craig and associates (Craig et al., 1988, 1991, 1992, 2002), as well as by other 
researchers (LeResche & Dworkin, 1984; Prkachin et al., 1994). This scale has been 
used for pain evaluation among adults with cognitive impairment (CI) due to 
dementia (Hadjstavropoulos et al., 1997; Hurley, Volier, & Hanrahan, 1992) and 
among individuals with IDD. The FACS was found suitable for detecting pain 
behaviors in individuals with mild to moderate levels of IDD undergoing influenza 
injection (Lachapelle et al., 1999).
2) The Evaluation Scale for Pain in Cerebral Palsy (ESPCP; Giusiano et al., 
1995): The ESPCP consists of 22 items of pain behaviors derived from physicians’ 
reports of cues considered to be indicative of pain during medical examination. The 
items included various facial expressions: crying, movements and posture (increase in 
muscular tone and/or involuntary movements, analgesic postures); protective 
reactions (movement towards painful areas), and social behaviors (e.g. reduced 
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interest in surroundings). Although there appears to be a common set of pain 
behaviors in people with cerebral palsy and severe intellectual disabilities, the 
importance of the different items in determining pain is dependent on the individual’s 
level of development.  
Using the ESPCP, Collignon et al. (1997) developed a 10-item observational 
scale to evaluate pain and facilitate therapeutic decision-making in children with 
severe handicaps and adults with cerebral palsy. Collignon and Giusiano (2001) then 
further developed the tool to better fit an adolescent population with IDD. These 
researchers investigated pain behaviors in 100 individuals, ranging in age from 2 to 33 
years (mean 16 years), with multiple physical disabilities and profound IDD and 
without speech or any means of communication ability through symbols. Pain could 
only be detected by observing global behavioral changes, rather than by the presence 
of a single sign. In addition, each combination of disabilities appeared to evoke a 
specific set of behaviors. For instance, behaviors associated with the voluntary 
protection of painful areas were more likely to occur in individuals with a lesser 
degree of motor impairment. This tool was not further investigated for psychometric 
properties.
3) The Non-Communicating Children’s Pain Checklist (NCCPC; Breau et al., 
2000): The collection of pain items for this scale was initiated by McGrath and 
associates (McGrath et al., 1998). This group of researchers interviewed twenty 
parents or caregivers of cognitively impaired children, ranging in age from 6 to 29 
years, regarding cues they considered to be indicative of pain in their children. The 
interviews included instances of short, sharp pain, such as needle pain, as well as 
longer-lasting pain, such as headache or injury. A list of 31 cues was elicited. While 
specific behaviors often differed from one child to another, classes of behaviors 
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(vocal, eating/sleeping, social/personality, facial expressions, body and limbs activity, 
and physiological reactions) were common to almost all children.
The NCCPC was developed from this initial study (Breau et al., 2000). It was 
comprised of 30 items and was to be tested in a home setting. Parents and caregivers 
assessed whether the pain cues were ‘present’ or ‘absent’ in four situations: acute 
pain, long-term pain, a non-painful but distressing situation, and a non-painful, calm 
situation. On the average, more than four times as many pain cues were present in 
painful situations than in calm (no-pain) situations. The total number of present cues 
did not differ between painful and distressed states, but scores for the 
‘eating/sleeping’ and ‘body/limb’ subscales were higher during acute pain than during 
distress.  
A second version of the NCCPC checklist, the NCCPC-PV (PV = 
Postoperative Version), was evaluated in a postoperative setting (Breau et al., 2002). 
In this study, items related to eating and sleeping were omitted and each of the 
remaining items was scored on a four-point ordinal scale according to frequency of 
occurrence. Twenty-four children, ranging in age from 3 to 19 years, were each 
observed by one of their caregivers and one of the researchers for 10 minutes both 
before and after surgery. When available, nurses also provided their assessments. 
Each observer completed the NCCPC-PV independently in addition to giving a global 
rating of the intensity of the child’s pain using a Visual Analogue Scale. The NCCPC-
PV was found to show very high internal consistency (Cronbach’s alpha=0.91) and 
good interrater reliability (ICC 0.78 to 0.82). A moderate correlation (from 0.39 to 
0.53) was observed preoperatively between scores on the NCCPC-PV and global 
assessments of the child’s pain through the VAS. A score of 11 on the NCCPC-PV 
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provided 0.88% sensitivity and 0.81% specificity for classifying children who were 
rated at a moderate-severe level of pain on a verbal rating scale (VRS).
A third revised version of this scale, the NCCPC-R (R= revised), used ordinal 
ratings according to frequency of occurrence as above, but this time included the 
items related to eating and sleeping. This version was evaluated in home settings 
(Breau et al., 2002b). Using the NCCPC-R, 55 caregivers of 71 children with severe 
cognitive impairments, ranging in age from 3 to 18 years, conducted observations of 
their children during a time of pain and a time without pain. The NCCPC-R was 
found to have high internal consistency (Cronbach’s alpha=0.93), as well as a 
moderate correlation with the pain intensity ratings provided by caregivers (Pearson’s 
r=0.46). Sensitivity (0.84) and specificity (0.77) for pain were optimized at a cut-off 
point of 7 out of a possible total score of 90.
4) The Pain Indicator for Communicatively Impaired Children (PICIC; Stallard et 
al., 2002b): The PICIC uses six core items to assess the expression of chronic pain in 
non-communicative children with significant IDD. A significant relationship was 
demonstrated between five of the six core items and the presence and severity of pain 
(Stallard et al., 2002b). However, further research is needed before the PICIC can be 
established as a tool holding proper psychometric values. 
5) The Pediatric Pain Profile (PPP; Hunt et al., 2004): The PPP is a 20-item 
behavior rating scale designed to assess pain in children with severe neurological and 
cognitive disability. The validity and reliability of the scale was assessed in 140 
children, ranging in age from 1 to 18 years, who were unable to communicate through 
speech or augmentative communication. Parents used the PPP to retrospectively rate 
their child’s behavior when ‘at their best’ and when in pain. Children were found to 
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display significantly higher scores when in pain than in a non-pain situation, and their 
scores increased in line with global evaluations of pain.
In order to assess interrater reliability, two raters concurrently observed and 
individually rated each child’s behavior. Interrater reliability by ICC values was found 
to range between 0.74 and 0.89. In order to assess the construct validity and 
responsiveness of the scale, the behavior of 41 children was rated before and four 
hours after the administration of an analgesic. The PPP scores were found to be 
significantly higher before than after analgesic administration (p< 0.001). As part of 
this process, the behavior of 30 children was rated before and five days after surgery. 
Internal consistency ranged from 0.75 to 0.89 (Cronbach’s alpha), and sensitivity 
(1.00) and specificity (0.91) were optimized at a cut-off point of 14 on a 60-point 
scale. Although there was no significant difference between the mean preoperative 
and postoperative scores, the highest PPP score occurred in the first 24 hours after 
surgery in 14 (47%) children. Yet, the authors claim that the PPP should be 
considered as reliable and valid and suggest that it has potential for both clinical and 
research purposes.
Despite such claims, it seems that more rigorous psychometric properties need 
to be established for the PPP and that further research is required in order to evaluate 
the acceptability, feasibility, and usefulness of the PPP as a tool in clinical settings for 
children with severe to profound neurological and cognitive disabilities. Further 
validation as an evaluative tool is also required. Finally, it has yet to be determined 
whether the PPP is also useful for pain assessment in adults with similar degrees of 
disability (Hunt et al., 2004).
6) The Pain and Discomfort Scale (PADS; Bodfish et al., 2001): This scale is 
based on previous research on facial expressions and body movements as indicators of 
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acute pain and discomfort in children (Breau et al., 2002b). The PADS was developed 
to assess pain in individuals without the cognitive capacity to convert internal 
experiences into expressed language. This scale was also designed to aid health care 
professionals in recognizing, diagnosing, and more effectively treating pain in patients 
with severe and profound communication difficulties.
Bodfish et al. (2001) conducted three validation studies on PADS. In the first 
study, 22 adults with severe and profound IDD were assessed with the PADS before 
and during acute medical procedures known to produce pain and discomfort (i.e. a 
gastronomy-tube insertion or a toenail removal). The total scores increased 
significantly during the medical procedures (p<0 .01) as compared to the baseline, 
and the PADS was interpreted by the authors as being sensitive to pain and discomfort 
in this population (Bodfish et al., 2001). In the second study, the scores in a group of 
patients with painful chronic medical conditions and physical disabilities were 
significantly higher (p<0 .01) than in patients with severe and profound levels of IDD 
alone (Bodfish et al., 2001). In the last study, eight adults with a profound level of 
IDD as well as other medical conditions were assessed with the PADS both before 
and after pain treatment. In all cases, there was a significant reduction in the score 
from baseline to treatment, which the authors interpreted as indicative of treatment 
effects and reduced pain (Bodfish et al., 2001).
The work of Bodfish et al. (2001) was later used to detect pain and discomfort 
during a dental scaling procedure. Twenty-eight subjects with cognitive and 
communication deficits were assessed at multiple baselines as well as during and after 
the procedure. Reliability was found to be between 93.6%–99.7%. The results 
indicated that scores on the PADS were significantly higher during the procedure than 
during all other non-pain situations quantified by the PADS. An optimal cut-off point 
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for sensitivity and specificity (Groth-Marnat, 1997) has not yet been demonstrated for 
the PADS (Phan et al., 2005). However, the accumulating evidence suggests that the 
PADS is a sensitive measure of pain in adults with IDD (Bodfish et al., 2001; Phan et 
al., 2005).
1.4.4. The use of proxy observer
Although self-report of pain and symptoms is always preferable, that option is 
not available for many individuals with IDD. While it is possible for some individuals 
with neurological and cognitive impairment to use certain forms of self-report 
(Fanurik et al., 1998; Ferrell et al., 1995; Parmelee, 1996), those unable to report their 
pain must remain dependent on their caregivers’ observational skills. Due to the 
cognitive and communication difficulties presented by individuals with IDD, a 
designated external evaluator is usually assigned to perform the assessment. This 
person should have close knowledge of the observed individual and is termed a proxy 
observer. When communication is difficult, assumptions by health care professionals 
about the meaning of any individual’s painful experience should be made with 
caution. Since expression of pain reflects a complex mixture of physical and 
emotional states, coping style, and family and cultural expectations, it can be 
misinterpreted by health care professionals (American Academy of Pediatrics and 
American Pain Society, 2001). 
Past reports on the use of proxy observers in regards to abstract concepts, such 
as quality of life, have been contradictory. Some studies found that relatives and 
clinicians have a tendency to underestimate the well-being of the person with IDD 
(Britto et al., 2004; Ennett et al., 1991), while others showed that caregiver ratings 
were significantly higher than the ratings of the person with IDD (Schwartz & 
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Rabinovitz, 2003). Still others found substantial positive correlations between the two 
ratings and no significant difference between self-reports of individuals with IDD and 
caregiver reports (Stancliffe, 1999).  
As for reports related to illness in individuals with IDD, it seems that parents 
and health care professionals display good agreement on the presence of symptoms 
for such conditions as asthma and respiratory illness (Gorelick et al., 2002; Samet et 
al., 1993; Vandvik et al., 1988). When pain reports are in question, recent studies have 
shown that caregivers’ reports provided the best alternative for self-reports in research 
aimed at understanding and alleviating pain of children with IDD (Breau et al., 2004). 
When a group of individuals with IDD with good communication abilities was 
investigated the use of caregivers as proxy observers of pain experience has been 
found to correspond with the reports made by the individuals experiencing pain 
themselves, both in regards to acute pain (Schneider et al., 1992) and longer-lasting 
pain (Miller, 1996). Therefore, most of the existing evidence suggests that the 
translation of health-related non-verbal communication by proxy observers familiar 
with the patient does accurately reflect and facilitate the monitoring of health 
problems and pain in this population.  
1.5. CONSIDERATIONS IN DEVELOPING A PAIN ASSESSMENT SCALE
The creation of an assessment tool to examine a construct such as pain is a 
complex, time-consuming process. The decision to develop a new tool must come 
after careful consideration of existing tools and their strengths and limitations. Tool 
development requires significant expertise in both the concept and the research 
process required to develop and test a tool that will evaluate, discriminate, and/or 
predict the concept (Duhn, & Medves, 2004).
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The strength of a pain scale depends primarily on its reliability and validity 
(Beyer, & Wells, 1989), and requires an understanding of the various components of 
each and the methods by which they should be tested. The complexity of establishing 
reliability and validity of a scale means that multiple studies are necessary before it is 
deemed adequate for either research or clinical use (Beyer, & Wells, 1989). Further, 
the assessment of reliability and validity should be conducted prior to using the scale 
in either of these settings (Beyer, & Wells, 1989). 
1.5.1. Reliability 
Reliability is “the degree to which test scores are free from error of measurement" 
(American Educational Research Association, 1999, p.19). There are several 
components of reliability - instrument reliability, intrarater reliability, interrater 
reliability and intrasubject reliability (Domholdt, 2000). Instrument reliability depends 
on the instrument's type. The present investigation concerns an observational measure 
including a multitude of items, therefore internal consistency should be examined. 
Internal consistency assesses the extent to which the components of a tool are 
measuring the same construct (Burns, & Grove, 1997; LoBiondo-Wood, & Haber, 
1998).
Intrarater reliability is defined as "the consistency with which one rater assigns scores 
to a single set of responses on two occasions (Walts, et al., 1984, p.141). Intrarater 
reliability examines thus the stability of the instrument across time (Burns, & Grove, 
1997; LoBiondo-Wood, & Haber, 1998). Interrater reliability is defined as "the 
consistency of performance among different raters or judges in assessing scores to the 
same… response…[It] is determined when two or more raters judge the performance 
of one group of subjects at the same point in time" (Walts, et al., 1984, p.140). 
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Therefore, interrater reliability is a measure of equivalence and assesses the 
agreement among users of the tool (Burns, & Grove, 1997; LoBiondo-Wood, & 
Haber, 1998). Beyer and Wells (1989) suggest that interrater reliability is important 
when observation is the method of data collection. Intrasubject reliability is the 
stability of a measured phenomenon within the observed subject across different 
points in time. Measuring intrasubject reliability is done through test-retest 
measurements, yet this measure usually also includes tester errors and instrument 
errors, on top of true subject variability (Domholdt, 2000), which are hard to separate 
from one another.    
Reliability can be quantified by relative and absolute reliability. Relative 
reliability "examines the relationship between two or more sets of repeated measures" 
(Domholdt, 2000, p.257). Relative reliability is based on the idea that if a 
measurement is reliable, individual measurement within a group will maintain their 
position within the group on repeated measurements. Relative reliability is measured 
with some form of a correlation coefficient which indicates the association between 
repeated measures. It is commonly suggested that reliability coefficients greater than 
0.8 are considered "very reliable", while coefficients below 0.70 are considered "poor 
reliability"(Currier 1990, in Domholdt, 2000, p.258).    
Absolute reliability "examines the variability of the scores from measurement to 
measurement (Domholdt, 2000, p.257). A statistic used to measure absolute reliability
when variability is unrelated to the size of the score is the Standard Error of 
Measurement (SEM). Otherwise appropriate transformation of the scale should be 
considered. Given that the error is proportional to the score, coefficient of variance 
(CV) is an appropriate measure (Bland, 1996). Measures of reliability are defined by 
some researchers as reproducibility (Terwee at al., 2007). 
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1.5.2. Validity 
Validity is the "appropriateness, meaningfulness, and usefulness of the 
specific inference made from test scores" (American Educational Research 
Association, 1999, p.9), or in different words, an instrument is valid if it measures the 
construct it intends to measure (Burns, & Grove, 1997; LoBiondo-Wood, & Haber, 
1998). The various aspects of validity commonly examined include construct, content, 
and criterion validity.
Construct validity is the "validity of the abstract constructs that underlie 
measures" (Domholdt, 2000, p.259). Construct validity provides the strongest 
evidence for validity (Suraseranivongse, et al., 2001) and is determined by the extent 
to which the measurement reflects the actual construct (LoBiondo-Wood, & Haber, 
1998). Construct validity also implies whether the tool can detect predictable changes 
in the construct, e.g. whether pain scores change with administration of analgesia 
(Beyer, & Wells, 1989; LoBiondo-Wood, & Haber, 1998). Construct validity may 
also be established by demonstrating high correlation with a previously validated 
instrument (LoBiondo-Wood, & Haber, 1998; Suraseranivongse, et al., 2001), and it 
is proposed that predefined hypotheses concerning the associations should be stated 
(Terwee et al 2007). 
Content validity is the "extent to which a measure is a complete representation 
of the concept of interest" (Domholdt, 2000, p.260). Content validity reflects the 
extent to which the instrument is representative or inclusive of all features of the 
construct. Content validity can be established by reviewing the literature and 
collecting experts’ opinions regarding the contents (Beyer, & Wells, 1989; LoBiondo-
Wood, & Haber, 1998; Suraseranivongse, et al, 2001). Terwee at al., (2007) who have 
developed quality criteria for questionnaires, proposed that authors of a new measure 
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should provide a clear description of the aim of the measure, the target population, 
criteria for item selection and item reduction, and interpretability of the items. Content 
validity is important for the development of an instrument, yet further than the 
development phase of the instrument, more rigorous evidence of validity is required 
(Burns, & Grove, 1997).  
Criterion validity is “the extent to which one measure is systematically related 
to other measures or outcomes" (Domholdt, 2000, p.261). Criterion validity indicates 
the extent that a subject’s performance on the instrument is related to actual behavior 
(LoBiondo-Wood, & Haber, 1998). Concurrent validity is a component of criterion 
validity (LoBiondo-Wood, & Haber, 1998) which describes the level of correlation 
between two instruments considered to measure the same or a similar construct when 
applied at the same time; one considered an accepted measure or "gold standard", the 
other new or undergoing construction. High correlation indicates a high level of 
agreement between the two measures, and thereby evidence is provided that the new 
measure is a valid measure of the construct (LoBiondo-Wood, & Haber, 1998). 
Terwee et al. (2007) propose that the correlation should be at least 0.70.  In pain 
assessment the “gold standard” is usually a self-report measure. Since the target 
population for the present research intervention is individuals with communication
difficulties, the correlation with self-report measures can not be obtained.  
Responsiveness could be defined as the ability of a scale to detect even small 
clinically important changes over time (Guyatt, et al., 1989), thereby distinguishing 
patients who had changed from those who did change. According to Terwee at al., 
(2007) responsiveness is an aspect of validity, and can be adequately evaluated by the 
Receiver Operation Curve (ROC). Responsiveness is considered adequate if Area 
Under the Curve (AUC) is at least 0.70 (Deyo and Centor, 1986). 
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1.5.3. Additional measurement properties  
Floor and ceiling effects are present if more than 15% of respondents achieve 
the lowest or highest possible score, respectively (McHorney and Tarlov, 1995). Floor 
and ceiling effects harm the assessment of reliability, since variability cannot be 
demonstrated in participants with extreme values. Floor and ceiling effects may also 
affect responsiveness, since the scale cannot capture improvement and/or 
deterioration (Terwee at al., 2007).
Interpretability is defined “as the degree to which one can assign qualitative 
meaning to quantitative scores” (Lohr et al., 1996). When a scale is being developed 
the researcher is expected to suggest clinically meaningful information such as: means 
and SD's of target population and of subgroups, relevant cut-off points for 
discrimination and change, norm values, etc' (Terwee at al., 2007).  
We believe that the criteria presented above should be applied for scales that 
evaluate health issues such as pain. The existence of predetermined criteria is helpful 
when constructing a new scale and enables the researcher a possibility to check the 
final result and to evaluate the quality of the scale. The above criteria will be used to 
evaluate the quality of the present scale after its completion.   
1.5.4. Clinical considerations 
A pain assessment tool might be highly reliable and valid, yet too difficult or 
cumbersome to use in a clinical setting. Therefore, when selecting a pain assessment 
tool in the clinic, the health care provider should not only review the reliability and 
validity of available tools, but should also consider their clinical utility in relation to 
the target population and practice setting. Critical factors include the length of the 
scale as well as its ability to differentiate between different pain situations.  
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Determining whether a specific tool is appropriate for research purposes 
and/or clinical use also requires careful consideration. For instance, a video-based 
evaluation tool would necessitate the proper instrumentation and adequate time to 
take the video and view it later. On the other hand, the evaluation of brief instances of 
pain, such as injection-induced procedural pain, would be very difficult to evaluate 
under real-time conditions without the use of some form of telemetry device.  
When constructing a pain assessment tool, it is important to consider the 
future integration of the assessment tool into practice. This can be achieved by 
conducting an effective testing phase for the new scale under clinical conditions 
(Duhn & Medves, 2004). It is also recommended that the population in which the tool 
was tested be reviewed for measurement properties, as further pre-testing may be 
required if a different population is targeted. 
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2.        THE CURRENT STUDY 
2.1. AIMS OF THE STUDY 
 Individuals with IDD represent a population at risk for suffering pain. Yet, due 
to the fact that they comprise a minority group with unique behavioral and 
communication difficulties, few existing pain scales were developed for use in this 
population, mostly for children. As a result, pain management for individuals with 
IDD is sorely lacking and development of appropriate pain assessment tools 
specifically adapted for this population is required.
The overall aim of the study is to develop a pain assessment tool that can be 
used for people with IDD, irrespective of IQ level, and that will maintain strong 
psychometric properties across different pain experiences and settings.
The aims of the separate papers were: 
Paper I
To investigate two different pain behavioral scales (the NCCPC-R and the 
FACS) and to examine whether acute pain behavior in adults with IDD is different 
from that of adults without IDD, as well as whether such pain behavior is affected by 
the level of IDD, and is consistent with verbal reports of pain. 
Paper II 
To explore the adequacy of using the NCCPC-R items to assess pain behavior 
in adults at different ages and different levels of IDD, and if necessary to adapt the 
scale to better fit the target population.
Paper III   
To evaluate relative and absolute intra- and interrater reliability of the NCAPC 
total scores, based on the observation of video recordings of adults with IDD who 
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received an influenza vaccination, also exploring reliability among different groups of 
health care personnel working with this population and thus considered potential users 
of the scale. 
Paper IV
To evaluate measurement properties and thus applicability of the NCAPC in a 
clinical setting. This was done by examining the ability of the scale to distinguish 
between pain and non-pain situations and different levels of pain (discriminate validity) 
and by examining sensitivity to pain in subgroups of adults with different levels of 
IDD.  
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2.2. REVIEW OF PAPERS
2.2.1.    The evaluation of acute pain in individuals with cognitive impairment: A 
differential effect of the level of impairment   
Defrin R, Lotan M, Pick CG. Pain, 2006, 124(3):312-20. 
Background: Despite enhanced interest in the manifestations of pain in adults with 
IDD, the characteristics of pain behavior in this group have seldom been examined.  
Objective: To investigate whether the level of IDD affects acute pain behavior and 
how it is manifested.  
Method: The behaviors of 159 individuals (mean age 42 years ± 12), including 121 
with IDD (divided into four groups according to the level of IDD: mild, moderate, 
severe, and profound) and 38 with normal cognition (comparison group), were rated 
by two raters, using the FACS and the NCCPC-R, both before and during an influenza 
vaccination.
Results: Individuals with severe or profound IDD exhibited more elevated FACS and 
NCCPC-R values at baseline as compared with all other groups (p<0.01). Both the 
FACS and the NCCPC-R scores of individuals with mild to moderate IDD and the 
controls increased significantly during vaccination (p<0.001). In contrast, individuals 
with severe or profound IDD exhibited high rates of “freezing reaction” (stillness) 
during vaccination, manifested mainly in the face and therefore resulting in an 
elevation of only the NCCPC-R scores, but not of the FACS scores. 
Conclusions: The results suggest that the level of IDD affects baseline behavior as 
well as pain behavior. Therefore, it is necessary to choose an appropriate behavioral 
tool to measure pain in these individuals accordingly. For example, tools based on 
facial reactions alone, such as the FACS, might provide the false impression that 
individuals with severe or profound IDD are less reactive to pain. The NCCPC-R was 
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thus more appropriate to serve as a base for further development of a scale for pain 
measurement in adults with IDD. 
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2.2.2.  A modified version of the Non-Communicating Children’s Pain 
Checklist-Revised (NCCPC-R), adapted to adults with intellectual and 
developmental disabilities. Sensitivity to pain and internal consistency 
Lotan M, Ljunggren AE, Johnsen TB, Defrin R, Pick CG, Strand LI. The Journal of 
Pain 2009;10(4):398-407.
Background: The characteristics of pain behavior in adults with IDD have seldom 
been examined. A previous study found the NCCPC-R (a scale designed for the 
pediatric population) to be a sensitive scale for pain behaviors in adults with IDD.
Objective: To further develop the NCCPC-R and to provide a sensitive pain behavior 
scale for adults with IDD.   
Method: A total of 228 adults (mean age: 38.7 years) with different levels of IDD 
were videotaped before and during an influenza vaccination and were scored using the 
NCCPC-R. Observed pain behaviors not captured by this measure were also 
registered. Each of the 27 items was examined for sensitivity to change by the Signed 
Rank test and for internal consistency by Cronbach’s alpha. Sensitivity to change of 
the total scale was examined by Standardized Response Mean (SRM) in the whole 
sample, as well as in sub-samples at different levels of IDD. 
Results: Thirteen items were excluded from the original 27-item NCCPC-R scale, 
while four new items were added, resulting in a modified scale of 18 items. This 
scale, named the Non-Communicating Adults Pain Checklist (NCAPC), was re-
scored and examined for measurement properties in a random sample (N=89). 
Sensitivity to pain of all items (p<0.05) and satisfactory internal consistency (α=
0.77) of the total scale were demonstrated. High sensitivity to pain at all levels of IDD 
was shown (SRM ranging between 1.20 and 2.07). Overall, better measurement 
properties were demonstrated for the NCAPC than for the NCCPC-R in the target 
population.
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Conclusion: The initial measurement properties of a new measure, the NCAPC, for 
evaluating pain behavior in adults with IDD were demonstrated. This measure seems 
to be a promising tool for capturing pain expressions in the population of adults at all 
levels of IDD and as such may contribute to better pain management for this group of 
patients. However, it should be further examined in regard to reliability and validity 
issues
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2.2.3. Reliability of the Non-Communicating Adult Pain Checklist (NCAPC), 
assessed by different groups of health workers 
Lotan M, Moe-Nilssen R, Ljunggren AE, Strand LI. Research in Developmental 
Disabilities (RIDD) 2009;30:735–45. 
Background: Developing tools to evaluate pain in adults with intellectual and 
developmental disability (IDD) is a challenge. The NCAPC, which was recently 
developed from the NCCPC-R and examined in a group of adults with IDD (N=228), 
was found to hold satisfactory internal consistency and sensitivity to pain.
Objective: To explore the intrarater and interrater reliability of the NCAPC. 
Method: Data collection was done by videotaping the participants before and during 
an influenza vaccination. Intrarater reliability was examined by the first author on a 
group of 50 randomly selected adults with IDD from the total sample of 228 
individuals (mean age 42.5 years, range 19-72). Interrater reliability was investigated 
in two stages. In the initial step, different groups of health care workers (caregivers, 
nurses, case managers, and therapists), each including five raters, viewed a sample of 
12 adult participants with IDD (three at each level of IDD) that were extracted from 
the total sample. In the second stage 3 participants from each of the rater groups 
showing high interrater reliability (caregivers and therapist) evaluated interrater 
reliability in a randomly selected group of 40 individuals. 
Results: The mean ICC(1,1) for intrarater reliability was found at 0.94. The interrater 
reliability of all raters according to ICC values within the groups varied from low to 
very high [ICC(1,1)=0.40–0.88]. The interrater reliability was very high among 
caregivers and physical and occupational therapists and these groups were considered 
as potential users of the measure. In the second stage, three participants from each of 
the groups showing high interrater reliability (i.e. caregivers and therapists) were 
examined for their interrater reliability with 40 randomly selected adults with IDD. 
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The overall interrater reliability for the caregivers and therapists, according to ICC 
values, were 0.92 and 0.91, respectively.
Conclusion: The NCAPC was found to hold high reliability values when scoring was 
performed by primary caregivers and physical and occupational therapists, based on 
video uptakes. 
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2.2.4.  
Lotan M, Moe-Nilssen R. Ljunggren AE, Strand LI. Research in developmental 
Background: The NCAPC was developed to capture pain behavior in adults with 
IDD. Measurement properties concerning internal consistency, sensitivity to pain, and 
reliability were found to be satisfactory in a previous study, using scores from 
observations of video uptakes.
Objective: To examine the NCAPC’s discriminative ability and sensitivity to pain 
based on scores from a clinical situation. 
Methods: Fifty-eight adults at all levels of IDD were observed for pain behavior, both 
before and during a dental hygiene treatment and an influenza vaccination, using the 
NCAPC.
Results: The NCAPC differentiated between pain and non-pain situations, as well as 
between different pain incidents, and was found to be sensitive to pain at all levels of 
IDD.
Conclusions
Measurement properties of the Non-Communicating Adult Pain Checklist 
(NCAPC): a pain scale for adults with Intellectual and Developmental 
Disabilities, scored in a clinical setting. 
 
disabilities (RIDD). Accepted. 
The results add to previous findings of measurement properties of 
ored directly in a clinical setting.  the NCAPC, and support that it can be sc
                 __________________________________________________________________ 38
2.3. METHODS AND PARTICIPANTS
2.3.1. Identifying promising pain assessment tools  
Available pain behavior scales that had been tested prior to the initiation of the current 
investigation were evaluated (Appendix IX) in order to identify the most promising 
pain assessment tools. The two most promising scales were The Non-Communicating 
Children’s Pain Checklist-Revised (NCCPC-R) and the Facial Action Coding System 
(FACS).
2.3.1.1 The Non-Communicating Children’s Pain Checklist-Revised (NCCPC-R)
is a pain measurement tool specifically designed for children with cognitive 
impairments. The scale was previously described at length in the introduction (pages 
17-18). The present investigation employed the revised version (Breau et al., 2002a), 
which includes a list of 30 items divided into seven categories (subscales): vocal, 
eating and sleeping, social and emotional reactions, facial expressions, body and limb 
activity, and physiological signs. The observer provides a score for each item on a 
scale of 0–3 according to the frequency of its occurrence during a specific time 
period, as follows: 0 = not at all, 1 = just a little, 2 = fairly often, 3 = very often. The 
NCCPC-R total score is computed for each participant by summing up the scores of 
the items appearing on the scale.     
2.3.1.2. The Facial Action Coding System (FACS) (Ekman & Friesen, 1978) is a 
list of facial actions (action units – AUs) based on the movement of specific facial 
muscles. The scale, as well as its use in individuals with IDD, was described in the 
introduction (pages 15-16). In the present study, we used the modified FACS, 
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including 14 AUs that were previously found to be specifically characteristic of pain 
(Craig et al., 1992, 1994, 2002; Prkachin, 1992; Prkachin & Mercer, 1989): Brow 
lowerer (AU4), cheek raiser (AU6), lid tightener (AU7), nose wrinkler (AU9), upper 
lip raiser (AU10), oblique lip puller (AU12), lip stretcher (AU20). lip presser (AU24). 
mouth opener (AU25). jaw dropper (AU26), mouth stretcher (AU27), eyelid dropper 
(AU41), eye closer (AU43), and blinker (AU45). The intensity of most AUs was 
coded on a 6-point intensity scale, ranging from 0 = no action, through 1 = minimal 
action/trace to 5 = maximum action (Prkachin, 1992). The final score for each 
participant was the sum total of the intensity scores of the AUs. The raters were 
trained in FACS ratings with the manual of Ekman and Friesen (1978).
2.3.2. Participants  
In paper I, the total sample consisted of 159 adults receiving a mandatory 
influenza vaccination, including 121 with varying levels of IDD: 22 mild (IQ 70–55), 
43 moderate (IQ 54–40), 32 severe (IQ 39–25), and 24 profound (IQ< 25). 
Individuals with mild IDD were living in community settings, while all other 
individuals with IDD were living in a residential center, closely representing the 
diversity of the IDD population in Israel. A comparison group was composed of 38 
individuals with a normal level of cognition, but living in a residential center due to 
physical disabilities (associated with cerebral palsy and other neurological 
conditions). This specific group was included in order to control for the potential 
effects of physical disabilities and institutionalization on behavioral gestures of pain. 
To be included, all participants had to be healthy adults receiving an influenza 
vaccination and to have resided for at least three months in their present habitat. 
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Individuals were excluded if they: 1) had recently moved into the residential setting 
and might not be well known to the staff or familiar with the vaccination procedure, 
2) had suffered physical or emotional distress within the last three months and 
therefore behaved in an abnormal way due to trauma or depression, or 3) did not 
appear clearly on the video recording during the vaccination shot, preventing their 
behavior to be clearly judged.
In paper II, all participants considered for inclusion in the study were adults 
with IDD who received a mandatory annual influenza vaccination (n=265)2 and were 
living either in a residential center or in community settings, closely representing the 
diversity of the IDD population in Israel. After excluding 37 individuals for various 
reasons, 228 participants were evaluated for their pain behaviors from video 
recordings. After constructing the new pain behavior scale, it was tested on a 
randomly selected group of 89 participants to enable generalization of findings.
In paper III, three samples were drawn from a total research group of 228
adults with IDD who were diagnosed with different levels of IDD. Sample 1 (N = 50) 
was extracted for the intrarater reliability study by randomly drawing numbers of the 
participants. Sample 2 was extracted for the initial interrater reliability evaluation 
(N=12) by including three participants from each level of IDD (mild, moderate, 
severe, and profound). Pain behavior during the influenza vaccination shot was 
initially evaluated using the NCAPC. This procedure allowed the inclusion of 
participants with low, intermediate, and high levels of pain behaviors in each group. 
Sample 3, the main sample for examining interrater reliability (N=40), was extracted 
by randomly drawing numbers of the participants.
2  N=265 are all participants in this project with IDD. All other subgroups in papers I, III, and IV were 
extracted from this group of clients.   
                 __________________________________________________________________ 41
In paper IV, a random sample of 58 participants was selected from the 
research population with different levels of IDD: profound (N=10); severe (N=12); 
moderate (N=26); and mild (N=10). Of this group, 39 were mobile and the others 
were ambulatory only by means of a wheelchair. All received dental hygiene 
treatments at the dental clinic within the residential setting. Figure 2 summarizes the 
different research samples. 
Figure 2 - Flowchart presenting participants in the different research projects 
Basic population pool – N= 265 individuals with IDD
Comparison group 
N= 38
Excluded
participants
Randomly selected 
research sample
N= 121
Paper I
Randomly selected 
for generalization 
sample N= 89
Paper II 
Paper III
Paper IV
Total research sample 
N= 228
Randomly selected 
sample N= 50
Randomly
selected sample 
N=40
A selected sample 
N= 12
Randomly
selected sample 
N=58
Research group 
N= 228
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2.3.3. Data collection
In papers I, II and III video recording were used, and data collected 
according to the following procedure: All participants were videotaped before 
(baseline) and during influenza vaccination that took place in the institutions and 
residential houses (familiar environments). The behavioral responses of the 
participants during these two time frames (baseline = T0, vaccination = T1) were 
analyzed retrospectively with the aid of the frame-by-frame analysis and the slow 
motion video. During T0, the participants sat on a chair or on a wheelchair and were 
not engaged in any specific activity. Rating was conducted for a random 5-s segment. 
During T1, the participants were injected with the vaccination. Rating T1 commenced 
the second the nurse touched the skin with the syringe, immediately after swabbing 
and lasted 5 s (Craig et al., 1984; LaChapelle et al., 1999; Breau et al., 2001). One 
camera photographed only the face area of each participant, while the other camera 
photographed the whole body including the face. Audio was also recorded by both 
cameras.  
In Paper I, two trained raters (authors RD and ML) viewed the videotapes and 
rated the pain behavior, using two different scales: The NCCPC-R and the FACS. 
Therefore a total of four time frames were analyzed by the raters for each participant: 
T0 and T1 with the NCCPC-R (using the whole body shots) and T0 and T1 with the 
FACS (using the close-up shots). Each time frame was rated separately. The different 
time frames of all participants were presented to the raters in a random order. In 
addition, the two raters conducted their analysis separately to prevent any influences 
between them. It should be pointed out that one rater (author ML) was familiar with 
most of the participants as one of their therapists, whereas the other rater (author RD) 
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was unfamiliar either with the participants or with the level of their IDD. The final 
coding was based upon consensus between the raters. 
In paper II all videos of all participants were observed by the first author 
(ML) and scored with the NCCPC-R scale. Every item's sensitivity to change was 
examined, as well as internal consistency of the items in the scale and the sensitivity 
of the scale was checked for sensitivity. The end outcome was the deletion of 14 items 
and reconstruction of four new items, resulting in a new scale. This scale was 
rechecked for sensitivity of items, internal consistency and sensitivity of the scale on a 
random sample of 89 participants to enable generalization of the findings beyond the 
research sample.
In Paper III, the reliability of test scores based on the video recordings was 
examined. All videos were observed in random order, and the pain behaviors of the 
participants were graded using the NCAPC form. In order to examine intrarater 
reliability, the videos of 50 participants (Sample 1) were assessed by the first author 
(ML) twice with a three-month interval between the two assessments so as to prevent 
recall of the first scores. In order to assess interrater reliability as well as applicability 
of the scale among different health care workers, a two-stage procedure was 
conducted. In the first stage, videos of 12 participants (Sample 2) were assessed by 
four groups of different professions of health care workers, each including five raters: 
caregivers, nurses, case managers, and therapists. Only the caregivers and therapists 
demonstrated high interrater reliability within the groups and were considered as 
potential users of the NCAPC. Therefore, in the second stage, three participants in 
each of the groups of caregivers and therapists were asked to evaluate a larger sample, 
including 40 adults with IDD (Sample 3). 
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In paper IV, the usability of the NSAPC was examined in a clinical situation. 
Participants who were invited to a dental clinic for a routine scaling procedure were 
evaluated for their pain reactions. Observations took place on randomly selected days, 
and participants were included in the present study and evaluated for their pain 
experience if they had been previously evaluated with the NCAPC during their annual 
influenza vaccination. The procedure of observing clients in the dental clinic 
continued until there were at least 10 individuals at each level of IDD (profound, 
severe, moderate, and mild). All treatments were performed during the morning work 
hours at the dental hygienist’s clinic.
Prior to the dental hygiene treatment, all patients invited to the dental clinic on 
a given day were observed by the first author (ML) using the NCAPC. Every patient 
was observed while sitting in the waiting room before the treatment (with other 
individuals in the room) for two consecutive five-minute periods. The observation 
took place while the observer was standing outside the waiting room, watching the 
patients through a window. This was done to prevent the participants from focusing 
on the observer and thereby changing their behavior. On arrival to the waiting room, 
the escorting caregivers were instructed to position the participants in a manner 
allowing a clear view of their face and body. The assessor filled out two forms, one 
for each five-minute period. 
During the dental hygiene treatment, every patient was observed for two 
consecutive five-minute periods. The observer was standing on the left-hand side of 
the treatment bench, where the clearest view of the participant’s body and face was 
obtained. The scores obtained in the dental clinic were compared with those collected 
from video uptakes of the same individuals during their annual influenza vaccination 
approximately four years before. 
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2.3.4. Statistical analyses
       In paper I, the data were analyzed with SAS software. Internal consistency of the 
FACS and the NCCPC-R was assessed with Cronbach’s alpha test. The agreement 
between the two raters for the FACS was computed with the Ekman and Friesen 
Conservative FACS reliability formula (Grunau & Craig, 1987) for a random sample 
of 24. In addition, agreement between raters was also assessed with a mixed-effects 
model with interactions, in which the coder was the fixed effect and the scores were 
the random effect. Fixed-effects models were used to assess the effect of several 
independent variables on the FACS and the NCCPC-R scores. The variables were: 
time (baseline, vaccination), group (individuals with IDD, controls), level of IDD 
(mild, moderate, severe, and profound), gender, Age, duration of institutionalization, 
mobility profile, and diagnoses. Post-hoc tests were corrected for multiple 
comparisons using the False Discovery Rate (FDR) procedure. The correlation 
between the two time frames (baseline, vaccination) for the FACS and NCCPC-R, as 
well as the correlation between the two tools (FACS, NCCPC-R) for each time frame, 
were examined by Pearson’s correlations. Verbal reports based on the faces scale 
(only for individuals with mild to moderate IDD) were compared with the scores 
obtained by the FACS and the NCCPC-R. All p-values presented are two-tailed.
       In paper II, data were analyzed with SPSS version 14 and SAS software. Since 
the test scores were not normally distributed, Wilcoxon matched Signed Rank was 
used to examine the change in scores of each item between the time periods before 
and during the injection. Internal consistency by Cronbach’s alpha was examined 
using the “during” scores for all 27 items of the NCCPC-R, as well as for the final 18 
items of the NCAPC. It is recommended that the alpha value should be within the 
range of 0.7-0.9 and that the correlation between the separate items and the total score 
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should be above 0.2 (Streiner & Norman, 2001). The impact of each item on the total 
alpha value was examined using the option “if item deleted” in the reliability analysis.  
       Sensitivity to change of the total sum score was examined and compared by 
calculating the Standardized Response Mean (SRM), dividing the mean total change 
scores from before to during the injection by the standard deviation of the total change 
scores (Finch et al., 2002).  SRM was calculated for the NCCPC-R, as well as for the 
NCAPC, and compared in each subgroup of individuals with different levels of IDD.  
In paper III, the data were analyzed with SPSS 14.0 for Windows (SPSS, 
Inc., Chicago, IL). Relative and absolute reliability were quantified. Relative 
reliability was examined using Intra Class Correlation (ICC) coefficients, reflecting 
the relation of variability caused by measurement error to total variability in the data 
(Rankin & Stokes, 1998). In order to evaluate the stability of scores by a rater 
(intrarater reliability) and between different raters (interrater reliability), ICC(1,1) was 
used. The ICC(1,1) model is based on a one-way analysis of variance in which all 
variation between occasions is regarded as measurement error (Shrout & Fleiss, 
1979). In a slightly different model, the ICC(3,1), the effect of any systematic shift in 
the data is not considered as part of the error of measurement (Moe-Nilssen, 1998; 
Shrout & Fleiss, 1979).
In order to evaluate the usability of the NCAPC by the different health care 
personnel, reliability analysis for all raters within each group, as well as pair-wise 
analysis within each group, was performed. Although there is no consensus on how to 
judge ranges of correlation coefficients, Currier (1990) has suggested that ICCs in the 
range of 0.60-0.79 might be considered as moderate reliability, while ICCs in the 
range of 0.80-0.89 would be considered as high reliability.
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       Absolute reliability indicates the extent to which a score varies on repeated 
measurements (Domholdt, 2000). In order to demonstrate absolute reliability, within 
subject standard deviation (Sw) was calculated, expressed in the same units as the 
measurement tool (Roebroeck et al., 1993). Assuming Sw to be normally distributed, 
the difference between a patient’s measurement and the true value is expected to be 
less than 1.96 for 95% of observations (Bland & Altman, 1996). The difference 
between two repeated measurements for the same patient is expected to be less than 
2.77 Sw for 95% of pairs of observations. This value is called the Smallest Detectable 
Difference (SDD). Therefore, only a change in a measure that exceeds the SDD in an 
individual should be claimed to be a real change, rather than simply measurement 
error.  
In paper IV, SPSS 14.0 for windows was used for statistical analysis (SPSS, 
Inc., Chicago, IL).  In order to evaluate the stability of scores by a rater (test-retest), 
ICC statistics were used, as described above for ICC(1,1) and ICC(3,1). A third 
model, the ICC(1,2), while based on a one-way analysis of variance, was used to 
measure reliability through the mean of two scores. The ICC procedure was 
performed on the scores of the first and second five-minute periods prior to the dental 
hygiene treatment observations. The procedure was also performed on the scores of 
the first and second five-minute periods during the dental hygiene treatment 
observations in the dental clinic in order to examine the stability of pain behaviors 
across time and to determine the proper length of pain evaluation of the NCAPC in 
clinical situations.  
       Since the test scores were not normally distributed, the Wilcoxon matched Signed 
Rank test was used to examine the hypothesis of no difference between two sets of 
data in the following comparisons: 1) NCAPC sum scores of the two consecutive 
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five-minute periods before the dental hygiene treatment in order to examine the 
stability of baseline (no pain) behavior, 2) NCAPC sum scores of the 10-minute 
period (two consecutive five-minute periods) in the waiting room prior to the dental 
hygiene treatment (no pain) and the baseline scores from the video uptakes in the 
participants’ residence prior to the influenza vaccination (no pain) in order to examine 
the stability of no-pain behavior across locations; 3) NCAPC sum scores of the 
periods before and during the dental hygiene treatment in order to examine the ability 
of the NCAPC to distinguish between pain and non-pain situations; 4) NCAPC sum 
scores of the two periods during the dental hygiene treatment observations and those 
of the same participants during the influenza vaccination in order to examine the 
ability of the NCAPC to distinguish between different painful stimuli, with the dental 
treatment expected to cause more pain behavior than the influenza vaccination.
To examine the association of pain behavior between two painful experiences, 
Pearson’s correlation was performed between the sum scores of the period during the 
dental hygiene treatment and those of the period during the influenza vaccination in 
the same participants.   
Sensitivity to change of the NCAPC was examined by calculating the 
Standardized Response Mean (SRM), dividing the change scores from the period 
before the dental hygiene treatment (no pain) to the period during dental treatment 
(pain) by the standard deviation of the change scores, as described by Finch et al. 
(2002). The SRM was calculated for the whole sample, as well as for each of the four 
different levels of IDD.
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2.3.5. Ethical issues and approval process 
The ethical guidelines for pain research in humans, published in the IASP web 
site (IASP, 2009) were taken into consideration when planning and performing the 
present investigation. As suggested by the guidelines, before starting any study on 
human subjects, the researcher is to present the experimental protocol to an 
independent committee on human research. The protocol of the present research was 
presented and approved by the Haifa University Committee of Ethics in Research 
(Appendix III-IV). 
The guidelines also claim that “potential participants should be informed fully 
about the goals, procedures and risks of the study before giving their consent. Healthy 
subjects and patients must be able to decline, or to terminate, participation at any 
stage without risk or penalty whatsoever. Written consent must be obtained to indicate 
that the subject understands the nature and purpose of the proposed study, has had the 
opportunity to ask questions and agrees to participate on a voluntary basis. Where 
possible, informed consent should be endorsed by an independent signatory” (IASP, 
2009). In this regard, written informed consent was obtained from all non–IDD 
participants (Paper I) after explaining them the aims of the study and its protocol.
The duty to protect those who may be incapable of giving fully informed and 
voluntary consent, including children, elderly, mentally handicapped, prisoners, and 
the very ill, is also pointed out in the above mentioned IASP guidelines. Such persons, 
it is said “should not be used for medical research unless they are essential for the 
goals of the proposed research. In such cases, consent must be obtained also from 
those who have legal responsibility for their welfare” (IASP, 2009). In the present 
research informed consent was obtained from the appointed guardians of all 
participants with IDD, as well as from the head of the section for care for individuals 
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with IDD (Appendix V-VI), after explaining the aims of the study and its protocol 
(Papers I-IV).
Moreover it should be noted that no pain was ever inflicted by the researcher 
on any of the participants during the present investigation. To avoid inflicting pain, 
mandatory painful procedures such as annual influenza vaccination and routine dental 
cleansing, were carefully selected and observed. Videotaping and observing the 
participants by the researcher during the mandatory painful situations might 
potentially be disturbing to the participants. However, effort was made to do this very 
discretely, and video-uptakes were performed by the primary researcher who is a 
practicing therapist working with and therefore familiar with the participants, and 
therefore subjected to privacy protection laws. The video uptakes were only viewed 
by the researchers.  
When the last version of the new scale was complete and psychometric 
measurements confirmed, permission to change the name of the scale from NCCPC 
and rename it as NCAPC was approved by the author of the NCCPC, Dr. Lyn Breau 
(Appendix VII)   
                 __________________________________________________________________ 51
3.             RESULTS 
The most important findings of this research are:
• The FACS scores increased significantly during vaccination relative to baseline 
only in individuals with mild to moderate IDD, as well as in a comparison group 
without IDD. Individuals with severe or profound IDD had a significantly lower 
change in scores as compared to individuals with mild or moderate IDD and the 
comparison group. This indicates that the FACS is not sensitive to pain in adults 
with severe or profound IDD (Paper I).  
• All participants at different levels of IDD exhibited significantly higher NCCPC-R 
scores during vaccination than at baseline. This indicates that the NCCPC-R was 
sensitive to pain in all subgroups of IDD (Paper I).  
• There was no correlation between the pain reports on the visual faces pain scale 
(Appendix VIII) obtained from individuals with mild or moderate IDD and 
between their behavioral scores. Most of the individuals with IDD depicted the 
face representing no pain prior to the vaccination, as well as immediately 
following the vaccination, indicating low validity of self-report in this population 
(Paper I).  
• Some frequent forms of pain behavior that were observed in the research 
population were not included in the original scale (NCCPC-R). The most 
prominent pain behavior seen in adults with severe or profound IDD was that of 
‘‘freezing’’ (i.e. face and body not moving for several seconds). The observed 
frequency of this freezing reaction significantly increased as the severity of the 
IDD increased (p< 0.01) (Paper I).  
• Thirteen items were excluded from the original 27 items of the NCCPC-R, while 
14 were retained in the adjusted scale, as they were found to be sensitive to 
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procedural pain in adults with IDD. Four new or adjusted behavioral items were 
added in accordance with behaviors observed in the research sample, but not 
found in the original scale, resulting in a modified scale of 18 items (Paper II).  
• The sensitivity of the modified scale was examined by the Standardized Response 
Mean (SRM). The SRM values were large (>0.80) for all subgroups of adults with 
IDD (mild, moderate, severe, and profound), with a range of 1.20-2.07. In 
comparison, the SRM of the original NCCPC-R was only moderate for the 
samples with severe (0.70) and profound (0.72) IDD. Thus, these results indicate a 
higher sensitivity to pain for the 18-item NCAPC than for the 27-item NCCPC-R, 
particularly in adults with severe and profound IDD (Paper II).  
• All 18 NCAPC items demonstrated a statistically significant change (p<0.05) in 
connection with procedural pain, and the new items were found to be common 
pain behavior indicators. Internal consistency was higher for the 18-item NCAPC 
(Į = 0.77) than for the 27-item NCCPC-R (Į = 0.63) (Paper II).
• The intrarater reliability of the NCAPC was found to be very high, with the 
ICC(1,1) at 0.934. Moreover, no systematic shift in scores was observed, with the 
ICC(3,1) at 0.937 (Paper III).
• Interrater reliability within the caregivers and the therapists groups was very high 
[ICC(1,1)=0.92 and 0.91, respectively] (Paper III).
• The mean NCAPC sum scores obtained directly from observation (not from video 
uptakes) in a non-pain situation for the first and second five-minute observation 
periods were 4.7 and 4.8, respectively, showing no statistically significant 
difference (p<0.89). The average measure of reliability for the 10-minute period 
(two consecutive five-minute periods) was high (ICC(1,2)=0.93) (Paper IV).
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• The mean NCAPC sum scores obtained during the first and second five-minute 
periods of dental hygiene treatment were 15.8 and 16.8, respectively. The average 
measure of reliability for the 10-minute period (two consecutive five-minute 
periods) was high (ICC(1,2)=0.93). (Paper IV).
• The mean NCAPC sum scores obtained in both non-pain situations (in the waiting 
room prior to the dental clinic intervention and in the residence prior to the 
influenza vaccination) were 4.7 and 5.1, respectively. No statistically significant 
difference (p<0.45) was demonstrated between the two non-pain situations (Paper
IV).
• The mean NCAPC sum scores monitored across different situations showed 
statistically significant lower values (p<0.05) in no-pain situations (in the 
residence and the dental clinic waiting room) than during pain situations 
(influenza vaccination and dental hygiene treatment) (Paper IV).
• The mean NCAPC sum scores obtained during the influenza vaccination and the 
dental hygiene treatment were 11.5 and 16.3, respectively. The two sets of scores 
were found to be significantly different (p<0.001), as hypothesized. The 
correlation (Pearson) between scores on the two occasions was high (r=0.88), 
suggesting that the participants reacted in a proportional manner to the two 
different painful experiences (Paper IV).
• The sensitivity to pain of the NCAPC was examined for the whole scale and for 
different IDD levels. The SRM values were high for the whole sample (2.18), as 
well as for all levels of IDD (Paper IV).
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4.          DISCUSSION 
4.1. MAIN FINDINGS
 The aim of this thesis was to develop an instrument that can be used to assess 
pain behaviors in individuals with IDD by health personnel working with this 
population. As shown in previous studies as well as in the present investigation, the 
pain experience is generally hard to measure due to its subjectivity and multi-
dimensional expressions (Abu Saad, 2001). Pain measurement is particularly 
challenging in populations with communication difficulties, such as in individuals 
with IDD (Hadjistavropoulos et al., 2001). Although self-reports of pain are usually 
considered as the “gold standard” of pain measurement, they have no value in a 
population lacking clear verbal communication. For these individuals, other means of 
pain assessment should be investigated. The validation procedure of a pain assessment 
tool for this population is an extremely challenging task, demonstrating not only the 
psychometric properties of the scale but also the characteristics of the population. The 
findings of the series of investigations included in this project are discussed here, 
followed by the methodological strengths and limitations of the development of the 
NCAPC. 
In paper I, we found that the level of IDD significantly affected pain 
behavior. Individuals with severe or profound IDD exhibited elevated baseline (pre-
vaccination) scores on the FACS and the NCCPC-R for facial and body expressions, 
as compared with individuals with mild or moderate IDD and individuals without 
IDD. During vaccination, many from the severe or profound IDD group did not 
demonstrate an increase in the FACS scores, but only in the NCCPC-R scores. 
Individuals with mild or moderate IDD, on the other hand, exhibited a significant 
increase in both the FACS and the NCCPC-R scores during vaccination, similar to 
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that of individuals without IDD. These findings led to the conclusion that not all pain 
behavioral tools are suitable for measuring pain in adults at all levels of IDD. 
Specifically, the findings from paper I suggest that the NCCPC-R can detect pain 
behaviors at all levels of IDD, whereas the FACS seems more suitable for detecting 
pain behaviors in individuals with mild or moderate IDD. These results are consistent 
with the findings of Lachapell et al., (1999).
The inability of the FACS to identify pain behaviors seemed to emerge from 
two phenomena that were observed. The first was the high level of spontaneous facial 
expressions recorded at baseline. The second was the freezing phenomenon observed 
during vaccination in close to 50% of the participants with severe or profound IDD. 
This freezing phenomenon has been described by previous researchers (Weiner et al., 
1999) and defined as “stillness.” The fact that these individuals seem detached and 
“not bothered” by pain may explain why they are often assumed to be insensitive to 
pain or to have a high pain threshold (Biersdorff, 1994). This phenomenon may result 
in the misdiagnosis of pain in this population (Feldt et al., 1998; Malviya et al., 2001), 
causing under-treatment (Jancar & Speller, 1994; Krauss et al., 2003; Malviya et al., 
2001; Smith & Teele, 1980; Weiner et al., 1999) and even death (Carter & Jancar, 
1984; Mata, 1960; Roy & Simon, 1987). Since freezing is highly prevalent, it might 
be helpful to incorporate it as an indicator of pain in pain behavioral checklists. It 
should be pointed out, however, that while freezing may indeed be a specific indicator 
for pain, it might also be indicative of fear, surprise, attention, or other phenomena 
that might be revealed through further study.  
The findings in Paper I also show that the NCCPC-R scores reflected similar 
changes in the degree of pain behavior occurring at all levels of IDD, indicating that 
individuals with severe and profound IDD experience pain similarly to those with 
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mild to moderate IDD as well as non-IDD controls. The findings in Paper I support 
the notion that when measuring acute pain in individuals with severe and profound 
IDD, facial expressions should receive less weight than body reactions, which better 
represent pain expression in this population. The differences between the groups at 
baseline without any noxious event (no-pain) suggest that the level of IDD influences 
general behavior in this population, rather than pain behavior. We suggest that this 
important point should be considered when choosing a behavioral scale. Despite the 
fact that similar findings were reported by Biersdorff (1994), this phenomenon 
requires further investigation.
The lack of correlation in paper I between self-reports obtained with the 
visual faces scale, the FACS and NCCPC-R is not surprising. Many individuals with 
IDD chose the smiling face (indicating no pain) at baseline and immediately after the 
vaccination. Others chose the face at the middle of the scale, which has a neutral 
expression. Thus, as has previously been reported (Herr et al., 2004; Scherder & 
Bouma, 2000), it seems that most individuals with mild and moderate levels of IDD 
simply cannot use a face scale validly.  
Since our observation of pain behavior in paper I indicated that the scale 
should be adjusted to the population of adults with IDD, an in-depth analysis of 
sensitivity to pain and internal consistency of test items was performed in paper II.
The investigation resulted in a modified version of the NCCPC-R with 18 items, 
named the Non-Communicating Adults Pain Checklist (NCAPC). 
In paper II, six sub-categories were retained within the NCAPC (Appendix I), 
though some behaviors within these categories were found to be less sensitive to pain 
than others. As a result, the subcategories of Vocal Expression, Facial Expression, and 
Protective Reaction were kept with four items in each category, while the 
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subcategories of Emotional Reaction, Body Language, and Physiological Reaction 
were reduced to only two items in each category. Our decision to follow this 
procedure for the Emotional Reaction subcategory is supported by previous research, 
showing that children with IDD display less vigorous emotional reactions and fewer 
social responses as compared with non-IDD children under similar circumstances 
(Gilbert-MacLeod et al., 2000). Moreover, the Body Language category has been 
found to have very low reliability values (Breau et al., 2002b; Malviya et al., 2006; 
Voepel-Lewis et al., 2002). In the present study, changes in body movements were 
often found to be pain-related, but might be expressed in opposite directions. In some 
cases, the movements were enhanced and in some cases the same movements 
reduced, probably affecting the reliability of this subcategory. Finally, the 
Physiological Reaction subcategory was reduced because the attribution of these types 
of behaviors as pain responses has long been debated for their failure to provide 
sufficient specificity as pain indicators (Hadjistavropoulos et al., 2001) and for their 
lack of promise and usability in clinical pain assessment (Breau et al., 2006).
As the newly created assessment tool contains subcategories of relatively few 
test items, we concluded that a sum score of all items should probably be applied. An 
initial indication that all test items of the NCAPC are indeed assessing a common 
construct was provided by the high alpha value of the total score (0.77), which was 
higher in the NCAPC than in the NCCPC-R when used only in adults with IDD. 
In paper II, the NCAPC was found to be much more sensitive to pain than the 
original scale. This applied to the whole sample as well as to each subgroup of IDD. 
Sensitivity to change of the NCAPC was particularly better for people with severe and 
profound levels of IDD, who present the most challenging groups for pain evaluation 
within this population. The large SRM values indicate that the NCAPC can be used to 
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capture acute pain in the study population, irrespective of the level of IDD. The basis 
for developing the modified scale from the initial investigation of the NCCPC-R was 
confirmed when re-scoring the modified scale in a random sample of 89 participants. 
Thus, we suggest that our findings can be generalized to pain assessment in other 
groups of adults with IDD exposed to procedural pain.
Among the different types of pain (i.e. acute pain, chronic pain, recurring pain, 
pain associated with terminal illness, and procedure-related pain, American Academy 
of Pediatrics, 2001), procedural pain is unique insofar as it tends to involve 
anticipatory anxiety that may increase the likelihood of experiencing more pain and 
distress during the actual procedure (Blount, 2006). This additional pain and distress 
might in turn compound the patient’s reaction, especially in the wake of a “bad” 
experience with the procedure (Von Baeyer, 2004).
Distress from procedural pain is addressed in the literature only in relation to 
children, and has never been investigated in a population of adults with IDD. Since it 
is common for individuals with IDD to have chronic medical conditions, it is likely 
that many of the participants in the present study had experienced painful tests and 
treatments in the past. However, even though anticipatory anxiety could have been 
expected in connection with the influenza vaccination, this was not observed in adults 
with severe or profound IDD. In fact, many seemed to have a rather late pain reaction 
as if they did not fully understand what was about to happen. Therefore, the topic of 
procedural pain should be investigated further in this population. Moreover, given that 
the present instrument was only evaluated during procedural pain, its use in other 
painful situations should also be further examined 
 In paper III, intrarater and interrater reliability of the NCAPC was examined 
based on the observation of pain behavior from video recordings of adults with IDD 
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receiving an influenza vaccination. Relative intrarater reliability was found to be very 
high, and absolute reliability was used to calculate the smallest detectable difference 
(SDD), which was 5.2 on the 54-point scale. This represents only about 10% of the 
full range of the scale, thus enabling the tool to be sensitive to other even more 
extreme pain behaviors in this population. Further investigations are warranted to 
examine whether individuals less familiar with this tool would than the first author 
obtain similar results when testing the same individuals twice.  
The design used in paper III had two goals. The first goal was to examine the 
clinical applicability of the NCAPC among four groups of health personnel caring for 
individuals with IDD in order to evaluate their proficiency as potential users of this 
tool. The second goal was to evaluate the stability of pain measurements between 
different groups of health workers across measurements.  
Interrater agreement between the groups of health personnel varied from poor 
to high, and except for the group of caregivers, paired analysis showed remarkable 
variability between raters within all groups. These findings are consistent with those 
of another study investigating paired interrater reliability for pain assessment tools 
(Zwakhalen et al., 2006), thus reflecting the difficulties inherent in assessing pain 
behavior. The nurses group was found to have the lowest level of agreement. Since 
this group represents higher mean age and higher professional seniority than the 
caregivers’ group, we speculate that proximity to and daily contact with the patients, 
rather than professional experience, are the key factors in identifying pain behaviors 
in this population. In light of these findings, caregivers seem to be promising 
candidates for using the NCAPC.
The nurses group showed low agreement, both as a group and in paired ICC 
analysis. Nurses occasionally see individuals with IDD in painful situations as part of 
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their job, but do not spend long periods of time with individual patients on a daily 
basis. Therefore we recommend that nurses not be the first choice of personnel for 
identifying pain behaviors of individuals with IDD by means of the NCAPC unless 
proper training has been provided beforehand. It is speculated that better results might 
have been achieved by the nurses if they had felt the topic of investigation to be of 
greater relevance to them. 
Agreement between the case managers was found to be poor, and when paired 
ICC analysis was performed, the variability within this group was considerable. One 
of the raters reduced the agreement for the whole group, yet even without this rater 
the agreement level was only low to moderate. We speculate that the poor agreement 
in this group was due to their young age and low seniority on the job, as well as their 
lack of familiarity with the daily behaviors of individuals with IDD. The present 
results suggest that case managers should also not be the first choice of personnel to 
use the NCAPC unless prior intensive training has been provided.
As for the therapists group, pair-wise analysis showed that the two music 
therapists tended to achieve very low ICC values when paired with physical or 
occupational therapists, but demonstrated high agreement with each other. These 
results are in line with the difference between the ICC (1,1) and ICC (3,1) values in 
the therapists group. Likewise, the two physical therapists and the occupational 
therapist demonstrated excellent agreement among themselves. Since therapists are 
trained to use observation skills in their work (Brunnekreef et al., 2005; ChihChen, 
2006; Cooke et al., 2005; Edwards, 2001; Missiuna et al., 2003), they are apt to use 
observational scales, such as the NCAPC.
Yet, it is speculated that due to differences in the nature of their professional 
training, the music therapists observed different aspects of pain expression than the 
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physical and occupational therapists, thus explaining the different levels of pain 
scores and hence the poor levels of relative reliability between these two groups of 
therapists. Physical and occupational therapists are specifically trained to observe the 
physical aspects of functioning, and the use of such behavioral scales, such as the 
NCAPC, is consistent with their professional training. It should also be mentioned 
that besides the caregivers, the therapists are the only group that actually spend 
lengthy periods of time (i.e. therapeutic sessions) with individuals with IDD and 
actually might see them in painful situations. This is especially the case for physical 
and occupational therapists. Therefore, therapists should be considered as potential 
users of the NCAPC. The present findings suggest that in future investigations, raters 
should be grouped according to their profession.  
As mentioned above, proximity is probably the main aspect explaining the fact 
that the caregivers and the physical and occupational therapists were found to show 
sufficient reliability in using the NCAPC for detecting pain behaviors of individuals 
with IDD. The fact that the agreement between the caregivers was slightly superior to 
that achieved by the therapists provides support for the assumption that observational 
skills are improved as more time is spent with the patients. As these are the two 
groups of health personnel spending the longest periods of time with this population, 
they are the closest to being proxy observers.
The concept of ‘proxy observer’ (also termed proxy rater, proxy report, proxy 
respondent) refers to the need to use significant others in the assessment of 
individuals with intellectual and/or communicative difficulties (Devies & Evans, 
2001; Stancliffe, 1999; Richardson 1997; Turnbull 1999; White-Koning et al., 2005). 
Besides using proxy observers among individuals with IDD who have insufficient 
communication skills, the practice is also common in other populations lacking clear 
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communication abilities, such as individuals with dementia (Husebo et al., 2007) and 
children (Reinfjell et al., 2007). Despite methodological and ethical problems, the use 
of proxy observers is sometimes the only way to collect data in a non-communicative 
population.
Another aspect of care, common to both therapists and caregivers which might 
explain the high reliability found within the two groups is the physical handling of the 
patients. Indeed, some pain evaluation tools used in other populations are based on the 
assumption that physical manipulation can be used to detect pain (Husebo et al., 
2007).
The fact that most groups participating in this research demonstrated poor to 
moderate reliability when using the NCAPC might suggest that a longer, more 
detailed tutorial period than the one-hour training given to raters in the present 
investigation should be applied in order to expand the possible users’ population. 
Previous studies of cancer patients examining the value of an educational program for 
improving pain management found a significant improvement in the staff’s 
knowledge and management of pain (Bauwens et al., 2001; Hoffmann et al., 2004; 
Morita et al., 2007). The Facial Action Coding System (FACS) requires that coders 
spend approximately 100 hours learning how to apply the scale by using self-
instructional materials (Ekman et al., 1993). A shorter (2.5 hours) educational 
workshop was implemented by Husebo et al. (2007) to instruct staff on how to use the 
Mobilization-Observation-Behavior-Intensity-Dementia Pain Scale (MOBID). Since 
the NCAPC is a larger pain assessment tool (18 items) than the MOBID (5 items), it 
is estimated that a slightly longer duration program should be required to enable 
potential users to reach acceptable levels of reliability. The impact of such a program, 
if implemented in the future, should be investigated.
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In paper IV, we examined the measurement properties of the NCAPC based 
on the direct observation of pain behaviors in a clinical setting. Fifty-nine adults with 
IDD were scored before and during a dental hygiene intervention, and the findings 
were compared with previous pain measurements based on scores from video 
recordings of the same individuals receiving an influenza vaccination. The validity of 
the NCAPC was demonstrated by its ability to discriminate between painful and non-
painful situations, as well as between different painful experiences. High sensitivity to 
pain-provoking procedures was demonstrated for the participants at all levels of IDD. 
In both of the non-painful situations (the participant’s living quarters and the dental 
clinic waiting room), the NCAPC scores were similarly low, despite the fact that the 
observations were done four years apart and in different settings. In addition, the 
residential observations were done through the use of video uptakes, whereas the on-
the-spot scoring of participants’ behavior in the dental clinic waiting room reflected a 
more realistic clinical situation. Despite these differences, the NCAPC demonstrated 
stability over the no-pain situations. The study also showed that the behavioral scores 
of the no-pain situations were stable over time, as scores from the first and second 
five-minute observation periods in the waiting room were similar and highly 
associated.
The NCAPC scores in non-painful situations were found to be higher than 0 in 
all participants, ranging between 1 and 10 on the 54-point scale. We therefore 
recommend that when the NCAPC is clinically implemented, a baseline score for 
every individual in a non-painful situation should be used for comparison purposes 
with behavior that is suspected as caused by pain. As shown in our study, the 
observation period for completing an NCAPC form in a non-painful situation does not 
need to exceed the duration of five minutes.
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When scoring pain behaviors among individuals with IDD during two 
consecutive five-minute periods of dental hygiene treatment, the scores were found to 
be highly correlated, and a mean difference of only one point on the 0-54 scale was 
found between the initial and the second periods. The high correlation between the 
scores suggests that the participants reacted in a similar way in the first and second 
parts of the dental hygiene intervention. A minimal systematic shift in data was 
demonstrated between the first and the second observations, suggesting that the pain 
behavior of individuals with IDD is rather stable when observations are made in the 
same pain-provoking situation. The average measure of reliability was found to be 
higher for a 10-minute period than for a five-minute period, suggesting that more 
reliable results are obtained when the duration of observation is longer. The clinical 
implication of this finding is that when using the NCAPC, the observation for each 
client should last for at least 10 minutes in order to establish a sufficient unbiased 
stable measurement. The same duration was also suggested by the original developers 
of the NCCPC-R (Breau et al., 2002)
In paper IV, the NCAPC demonstrated the ability to distinguish between 
painful and non-painful situations, as well as between different levels of painful 
situations and settings. These findings indicate that the NCAPC is a sensitive pain 
assessment tool for individuals with IDD when used in a clinical situation. Similar 
results were found by a group of researchers evaluating pain and discomfort via the 
Pain and Discomfort Scale (PADS; Phan et al., 2005) in 28 individuals with IDD who 
had very close demographic characteristics to the present research sample. The PADS 
is a scale that was also originated from the NCCPC-R (Breau et. al., 2002), and the 
participants were undergoing the same routine dental intervention as in the present 
research. A future comparison of the two scales (The NCAPC and the PADS) used in 
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the same painful situation could lead to the construction of a new and improved scale 
and is therefore recommended.  
Our initial expectations that the dental clinic treatment would be significantly 
more painful than the influenza vaccination were found correct in our study by the 
statistically significant different, yet correlated, scores found in the two painful 
situations. Our findings are supported by previous findings (Oosterink et al., 2008; 
Phan et al., 2005), suggesting that the dental treatment generates a stronger pain 
experience than an injection.
The high correlations found in paper IV between the pain reactions, despite 
the different settings and time between observations and pain stimuli, suggest that 
each participant reacted in a proportional manner to the two different painful stimuli. 
Therefore, the findings suggest that pain reactions in individuals with IDD could be 
considered reproducible, though this assumption should be reexamined in larger 
samples.  
The high SRM values found in paper IV indicate that the NCAPC is very 
sensitive to pain in adults with IDD. The sensitivity of the tool was found to be 
highest for the group with a profound level of IDD, representing those having the 
most difficulty in verbally communicating their pain experience. These results 
correspond with our previous findings showing that the NCAPC has a high sensitivity 
to pain (SRM=1.20-2.07) in a large group of participants (N=228) receiving an 
influenza vaccination.
Differences in the observation situation used should also be taken into 
consideration in regard to the evaluation of pain behaviors. In the initial stages of 
developing the NCAPC (papers I-III), video recordings were used to observe and 
evaluate the pain behaviors, while in paper IV scoring was done in a clinical 
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situation. The use of video recordings enables unlimited observational repetitions so 
that each test item can be scored separately, resulting in relatively accurate 
observations. In contrast, the dental hygiene treatment lasted for 20 minutes and 
required the simultaneous ongoing evaluation of all 18 pain behaviors on the scale 
related to different parts of the participant’s body. This makes “live” scoring a much 
more challenging task than the observation of video recordings, where it is possible to 
focus on a few aspects of pain behavior in each repetition of the tape. Thus, when 
judged from the perspective of clinical usability of the scale, the reduction of items 
from 27 to 18 in the NCAPC seems to be justified.   
4.2. METHODOLOGICAL CONSIDERATIOS 
The present research addresses mainly methodological issues concerning the 
construction of a new pain scale, and some methodological issues that have not yet 
been discussed, are hereby added.
4.2.1. Internal validity 
Internal validity is a term usually referred to in research designs involving 
treatment or Randomized Controlled Trials (RCT's), yet it could be redefined from 
Polit and Bech (2008) to meet the needs of the present investigation: the extent to 
which we can assume that results are not affected by confounding variables. Some 
issues relating to internal validity are raised. 
Data collection: It has been found that the mere act of collecting data from people 
changes them (Polit and Bech, 2008). In this investigation video uptakes were done 
and later examined for pain behavior. It is possible that placing a camera in the room 
could have influenced the behavior of the participants. To minimize the change in 
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behavior the camera was used by the main researcher, who is known to the 
participants. Also while taking the video uptakes interaction with the participants was 
kept to a minimum as to least provoke reactions. When observing the videos the first 
10 seconds of each participant were excluded as to avoid mistaking a reaction to the 
camera as spontaneous reaction. Another point that was considered to prevent change 
of participants behavior was to maintain the observed painful experiences (influenza 
vaccination, dental cleansing) in accordance to their natural occurrence.  The issue of 
reaction to being filmed was partially resolved in Paper IV were the researcher was 
out of sight of the participants during all observations, therefore giving a confirmation 
to the clinical applicability of the scale. Nevertheless, one possibility that would have 
completely reduced the possibility of any influence of the camera was to implement 
the whole protocol with hidden cameras. This solution however would have given rise 
to a set of other practical, methodological as well as ethical issues. 
Data analysis: In this study intrarater reliability was only examined by the primary 
author (ICC at 0.94). As he was the most involved in the development of the scale and 
familiar with the different items, there is a possibility that a less experience examiner 
might come up with less impressive results. One might refute this notion by 
mentioning the fact that the caregivers and therapists examining interrater reliability 
came up with very good results as well (ICC at 0.91 and 0.92). Despite the fact that 
having the main researcher examining his results is probably a common protocol, this 
assumption could be examined in future research  
4.2.2. External validity 
External validity deals with the possibility of generalizing the results of the 
present investigation to other conditions (Domholdt, 2005) such as similar 
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populations (children and adolescents with IDD), settings (hospital), and types of pain 
(chronic, long-lasting), and the use of others aside the main researcher. When 
evaluating the present research project we find that characteristics of the sample 
selected for the research intervention resemble those of the population of adults with 
IDD in Israel regarding residence, types of disability and the occurrence of gender, 
age and level of IDD (Merrick, Kandel, 2003). Moreover, after construction of the 
NCAPC using the total research sample (Paper II), all the tests leading to the 
construction of the NCAPC (sensitivity of items, internal consistency, sensitivity of 
the scale) were reexamined in a random sample of 89 participants. Therefore we can 
assume that the NCAPC is valid for assessing procedural pain in the population of 
adults at all levels of IDD in Israel, both through direct observation and through video 
recording. External validation of the NCAPC regarding different age groups (children, 
adolescents), different types of pain (chronic), and ability to evaluate the effect of 
pain management, are pending future research. 
4.2.3. Examining the quality of the NCAPC  
Terwee, et al., (2007) suggest that measurement properties of health status 
measure should be evaluated according to specific quality criteria, which could be 
marked as positive (+), indeterminate (0), poor (-) or no information available (?) 
(Table 1).
Satisfactory absolute and relative measurement error is required to get a full 
mark on this issue (Terwee, et al. 2007). ICC values were higher than 0.7, which is 
considered satisfactory, and standard error of measurement (SEM) and the Smallest 
4.2.3.1 Reproducibility (reliability) 
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Detectable Change (SDC) were reported. Although we did not examine Minimal 
Important Change (MIC) in relation to SDC, we consider the outcome of this 
measurement property satisfactory, giving a positive mark (+). 
Content validity - In order for this criterion to be fulfilled as proposed by 
Terwee et al. (2007) there must be a clear description of the measurement aim, the 
concept being measured, the item selection and target population  (i.e. adults with 
IDD). Since all these requirements seem to be met regarding the NCAPC, a positive 
score (+) is suggested.
Criterion validity – Self-reports of pain are considered "gold standard" of pain.
Since self-reports of pain in people with IDD lack validity, this aspect of validity is 
difficult to examine, and was not addressed in the present research. We suggest no 
information on criterion validity and would like to comment that criterion validity 
might be impossible to examine in this population. Therefore this criterion can be 
marked as (0).  
Construct validity –  Construct validity was not examined regarding the 
NCAPC by formulating specific hypothesis regarding the relationship with other 
measures, as suggested by Terwee et al. (2007). However, the construct for the 
NCAPC was based on thorough work by previous researchers, when establishing the 
mother scale, the NCCPC,  intended for children (Breau, et al., 2000; Breau, et al., 
2002A; Breau, et al., 2002B; Breau, et al., 2003). As for now there is not enough 
evidence to fully support the construct validity of the NCAPC. Therefore this criterion 
4.2.3.2 Validity 
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can be marked as (?), meaning no information available, or rather not sufficient 
information available.   
Internal consistency – was examined during test development and of the final 
NCAPC scale, using the Cronbach’s alpha test. A bootstrapping procedure (1000 
samples) was also used in order to achieve robust results of internal consistency. 
Alpha was found within recommended boundaries of 0.7-0.9. Factor analysis of the 
measure is also recommended, and has in fact been performed, but not yet published 
within the scope of the four articles included within the present thesis. Therefore this 
criterion can be marked as (0), meaning intermediate 
Responsiveness should be examined according to Terwee et al. (2007) by the 
receiver operating characteristics (ROC) curve analysis, which is designed to examine 
the ability of a measure to discriminate between patients who have vs. have not 
improved. Only sensitivity to change was addressed to examine the ability of the 
NCAPC to capture change in individuals at all levels of IDD. Therefore this criterion 
can be marked as (?), meaning no information available.   
Floor and ceiling effects are considered to be present if more than 15% of 
respondents achieved the lowest or highest possible score (McHorney, & Tarlov, 
1995). No subject reached a full score (54) in the present investigation and only 1 
person out of the total sample (N=228; 0.4%) showed a floor effect. Therefore this 
criterion can be marked as positive (+).  
Interpretability is defined as the degree to which one can assign qualitative 
meaning to quantitative scores (Lohr, et al., 1996). Terwee, et al., (2007) suggest that 
a positive rating should be given to a tool if mean scores and SD are presented at least 
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in four subgroups, and this was presented in Paper II. Other information regarding 
interpretability such as the SDD and norm values for the population as well as 
subgroups within the population was presented. On the other hand, minimal important 
change (MIC) to enable interpretation of change scores over time and sample size 
calculations has not yet been examined, as suggested by Terwee et al., (2007). 
Therefore this criterion can be marked 0, meaning intermediate, as not enough 
information is available.  
The evaluation of measurement properties of NCAPC (Table 1), based on the 
criteria of Terwee et al. (2007), indicates that many of the basic criteria (content 
validity, internal consistency, and the floor and ceiling effects) can be considered 
satisfactory, while others (construct validity, responsiveness, reproducibility and 
interpretability) are still lacking and pending future investigation. 
Table 1 – Estimating the quality of the NCAPC in adults with IDD as suggested by Terwee, et al., (2007). 
Criteria Content 
validity 
Internal 
consistency 
Criterion 
validity 
Construct 
validity 
Reproducibility Responsi
veness, 
Floor and 
ceiling 
effects 
Interpreta
bility Agree
ment
Reliabil
ity 
Rating + 0 0 ? + + ? + 0 
Index: ( +) positive; (0) intermediate; (-) poor; (?) no information available 
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4.3. LIMITATIONS OF THE PRESENT INVESTIGATION
As in all research investigations the present research project was showing 
limitations. The basic limitation might be the use of procedural pain (both influenza 
injection and dental hygienist intervention). Since procedural pain has specific 
characteristics (American Academy of Pediatrics, 2001) such as the readiness of the 
participant towards the intended stimulus, generalization to other types of pain (e.g. 
chronic, long-lasting, post surgical pain) is pending future investigations. Moreover, 
the mild, acute phasic pain that characterizes influenza vaccinations is very specific 
and leads to pain behaviors that might be different from more severe pain experiences. 
Therefore the applicability of the scale to other types of pain and to more severe 
levels of pain should be investigated in the future. 
Another limitation lies in the presence of confounding elements usually 
accompanying pain behaviors such as anxiety and discomfort. The measurements 
described in the present study represent the accumulated reaction of the participants 
during two different pain experiences. We presume that behaviors gathered and 
collected by the NCAPC, also include reactions such as discomfort and anxiety. The 
distinction between these subtle nuances of the total pain reaction is difficult to 
establish in individuals with IDD (Phan, et al., 2005), as well as in individuals with 
full mental and verbal capacities (Sokol, Sokol, & Sokol, 1985).  In paper IV the 
scale was tested under clinical conditions, and therefore different limitations specific 
to such situations arose. For instance, some of the participants were given 5 ml of 
relaxing medication (valium) prior to dental hygiene treatment to reduce resistance to 
the procedure. This was done to specific individuals according to their past behaviors 
during such treatment. It is probable that the medication had a distorting effect on the 
results, reducing the natural reaction of individuals with severe and profound levels of 
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IDD who tend to react strongly to the dental clinic procedures. Despite this 
medication, the NCAPC was found sensitive to pain. In Paper IV some restrictions 
prevented the researcher from viewing the full scope of pain behaviors by the 
participants. These restrictions were holding of the head of some of the participants by 
the accompanying caregiver, during dental hygiene treatments, restraining the body of 
some of the participants, hands of the dental hygienist, and of the caregiver prevented 
a clear view of the face and mouth of the participants. All these events around the 
participants certainly reduced natural head, body and limb movements and might have 
prevented observation of items such as protective movements, which have been found 
to be extremely important when evaluating pain behaviors in previous investigations 
(Lotan, Ljunggren , et al., 2009). Yet, since these hindrances are part of true clinical 
situations, it seems worthwhile that the NCAPC was tested under such conditions. 
 Despite the loss of much information with regards to intensity of movement, 
since the NCAPC is aimed at recording duration rather than intensity of pain 
behaviors, we believe that sufficient information was obtained to enable valid pain 
assessment. Moreover, since many of those restricting elements were applied to the 
majority of clients, the gathering of pain behaviors was, in a way, standardized. 
Another point to consider is that this procedure was done in a real clinical situation 
and it represents common clinical limitations to pain measurements during dental 
hygiene treatments. 
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5. CONCLUSIONS 
For many years, clinicians did not fully grasp the phenomenon of pain 
behavior assessment and management in individuals with IDD. Without a substantial 
knowledge base, practitioners were left to rely on their own subjective judgments. 
These were fraught with inconsistencies and personal biases, which typically led to 
undertreatment of pain. Now that the old "myths" have been refuted by solid research 
data (Schechter, 1989; Schechter et al., 1993), it becomes obvious that practitioners 
should provide care that reflects current advancement of knowledge in the field. 
Increasingly, guidelines for the assessment and treatment of pain are being published 
to educate and direct the health care professionals (Agency for Health Care Policy and 
Research, 1992; American Pain Society, 1992; Berde et al., 1990; Zeltzer, et al., 
1990), and these must be implemented in everyday practice. 
It is therefore imperative that each individual caregiver feel the personal 
responsibility to attend to and alleviate symptoms of pain and distress. This would 
include the careful assessment of pain and ongoing management to assure that 
discomfort is minimal. With new scientific data available, including the body of 
knowledge gathered and developed within the current investigation, both scientific 
and ethical standards demand that the undertreatment of pain be rejected as 
substandard practice for individuals with IDD at all ages and at all levels of IDD. 
 The NCAPC is a scale suitable for detecting pain in adults with IDD. This scale 
has been found to hold high internal consistency, very high intra and interreliability,
high sensitivity and ability to distinguish between pain and non-pain situations and 
different levels of pain. The NCAPC, if properly used, will hopefully contribute to 
reduce pain suffering in individuals with IDD, thereby improving their quality of life.
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5.1. PERSPECTIVES TOWARDS FUTURE RESEARCH  
In past years, the clinical and academic milieus have progressed beyond the 
traditional understanding that the absence of verbalized complaints of pain do not 
equate to the absence of pain. The scientific world now recognizes the strong 
influence that physical limitations, life experiences, level of education and cognitive 
status has on patients’ ability to clearly report and accurately describe their pain 
experiences.  
Further research is warranted in order to identify more characteristics of pain 
behavior in this population, which in turn could be used in diagnostic profiles or 
clinical diagnosis of pain in individuals with IDD. This could be especially relevant in 
individuals with profound and severe levels of IDD, where common ways of 
communication are absent. This group of clients also presents multiple medical 
conditions and possible sources of pain, which can result in delays in identifying the 
current cause of pain, causing untreated illness and suffering for the client with IDD. 
The NCAPC is a new scale, and as such has not yet been fully examined for 
measurement properties. In order to ensure the strength and usability of the scale, all 
aspects of reliability, validity, responsiveness, clinical utility and feasibility should be 
examined. Such inquiries should be performed in order to ensure that the NCAPC has 
the ability to accurately assess pain in individuals with IDD. Future studies should be 
performed to investigating the association between the NCAPC against similar scales 
(such as the PADS), examine it’s ability to differentiate anxiety related behaviors 
from pain behaviors, testing the ability of the scale to detect different types of pain 
(such as pain in individuals with chronic illness, post-operation pain, pain from 
extremely harmful medical procedures), validating the NCAPC in different settings 
(such as a hospital), examine the sensitivity of the scale to differentiate between pain 
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reaction with and without medication, and examine the applicability of the scale in 
other populations (children, adolescents). 
An extremely important part would be to introduce the scale to the clinical 
field. There are many examples for scales that have been constructed yet have not 
been clinically used after the construction procedure have ended. Therefore a clinical 
trial should be implemented in order to suggest initial guidelines for the clinical use of 
the scale. Possible issues involved in introducing the NCAPC for clinical use would 
be trials with different target populations, suggestion of potential users, establishing a 
tutorial program for the use of the NCAPC).
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